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Certification

Hewlett-Packard Company certifies that this product met its published specifications at the
time of shipment from the factory. Hewlett-Packard further certifies that its calibration
measurements are traceable to the United States National Institute of Standards and
Technology, to the extent allowed by the Institute’s calibration facility, and to the calibration
facilities of other International Standards Organization members.

Warranty

This Hewlett-Packard instrument product is warranted against defects in material and
workmanship for a period of one year from date of shipment. During the warranty period,
Hewlett-Packard Company will, at its option, either repair or replace products which prove to
be defective.

For warranty service or repair, this product must be returned to a service facility designated
by HP. Buyer shall prepay shipping charges to HP and HP shall pay shipping charges to
return the product to Buyer. However, Buyer shall pay all shipping charges, duties, and taxes
for products returned to HP from another country.

HP warrants that its software and firmware designated by HP for use with an instrument
will execute its programming instructions when properly installed on that instrument. HP
does not warrant that the operation of the instrument, or software, or firmware will be
uninterrupted or error-free. T

Limitation of Warranty

The foregoing warranty shall not apply to defects resulting from improper or inadequate
maintenance by Buyer, Buyer-supplied software or interfacing, unauthorized modification or
misuse, operation outside of the environmental specifications for the product, or improper
site preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY
DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE.

Exclusive Remedies

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE
REMEDIES. HP SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL,
INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER BASED ON
CONTRACT, TORT, OR ANY OTHER LEGAL THEORY.

Assistance

Product maintenance agreements and other customer assistance agreements are avatlable for
Hewlett-Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office.

jif



Safety Symbols

The following safety symbols are used throughout this manual. Familiarize yourself with each
of the symbols and its meaning before operating this instrument.

Caution

The caution sign denotes a hazard. It calls attention to a procedure which,

if not correctly performed or adhered to, could result in damage to or
destruction of the instrument. Do not proceed beyond a caution sign until the
indicated conditions are fully understoed and met.

Warning

The warning sign denctes a hazard. it calls attention to a procedure which,
if not correctly performed or adhered to, could result in injury or loss of life.
Da not proceed beyond a warning sign until the indicated conditions are fully
understood and met.

General Safety Considerations

Warning

Before this instrument is switched on, make sure it has been properiy grounded
through the protective condustor of the ac power cable to 2 secket outlet
provided with protective earth contact,

Any interruption of the protective (grounding) conductor, inside or outside
the instrument, or disconnection of the protective earth lerminal can result in
personal injury.

Warning

There are many points in the instrument which can, if contacted, cause personal
injury. Be extremely careful.

Any adjustments or service procedures that require operation of the instrument
with proteclive covers removed should be performed only by trained service
personnek.

Caution

Before this instrument is swilched on, make sure its primary power circuitry
has been adapted to the voltage of the ac power source,

Failure to set the ac power input to the correct voltage could cause damage to
the instrument when the ac power cable is plugged in,




HP 8591A/8593A Spectrum Analyzer Documentation Description

Manuals Shipped with Your HP 8591A or HP 8593A
HP 8591A/8593A Installation, Verification, and Operation Manual

Describes how to install the HP 8591A or HP 8593A Spectrum Analyzer.

Tells how to make measurements with your HP 8591A or HP 8593A Spectrum Analyzer.
Describes analyzer features.

Details what to do in case of a failure.

HP 8591A/8593A Quick Reference Guide

Describes how to make a simple measurement with the HP 8591A or HP 8593A.
Briefly describes the analyzer functions.
Lists all the programming commands.

Options
Option 916: Installation, Verification, and Operation Manual and Quick Reference Guide

Provides an additional copy of the HP 8591A /85934 Spectrum Analyzer Installation,
Verification, and Operation Manual and the HP 8591A/8598A Spectrum Analyzer Quick
Reference Guide.

HP 8591A, Option 915: Service Manual and Compenent-Level Information

Describes troubleshooting and repair of the HP 8591A.
Option 915 consists of two manuals:
HP 8591A Spectrum Analyzer Service Manual describes assembly level repair of the

analyzer.
HP 8590B/91A/92B/93A Component-Level Information provides information for
component-level repair of the analyzer.

HP 8593A, Option 815: Service Manunal and Component-Level Information

Deseribes troubleshooting and repair of the HP 8593A.
QOption 915 consists of two manuals:
HP 85934 Spectrum Analyzer Service Manual describes assembly level repair of the

analyzer.
HP 8590B/91A/92B/934 Component-Level Information provides information for
component-level repair of the analyzer,

Options 821 and 023: Programming Manual

The HP 8590 Series Spectrum Analyzer Programming Manual describes analyzer
operation via a remote controller (computer) for Options 021 and 023. This manual is
provided when ordering either Gption 021 or Option 023.

How to Order Manuais

Fach of the manuals listed above can be ordered individually. To order, contact your local
HP Sales and Service Office.



How to Use This Manual

Where to Start

If you have just received the HP 8591A or HP 8593A and want to get it ready to use for the
first time:

Skim Chapter 1, “Introducing the Spectrum Analyzer,” for a brief introduction to the unit
and its capabilities.

Thoroughly read Chapter 2, “Installation and Preparation for Use,” and follow its instructions
for:

# Unpacking the unit.
m Preparing it for use.

& Performing initial self-calibration routines (these are automatic self-checks and require no
test equipment).

If you need to verify the unit is operating within its specifications, §erform the Verification
tests in Chapter 3 (for the HP 8591A) or Chapter 4 (for the HP 85934).

Then begin Chapter 5, “Operation,” to learn how to use the analyzer.

Chapter 6 contains more extensive information about the analyzer and applications for the
analyzer.

Chapter 7 details the analyzer functions.

If the Analyzer Has Been in Use
To verify that it is operating correctly or to solve an apparent problem:

u Perform the calibration routines given in Chapter 2, “Installation and Preparation for Use,”
for a quick indication of proper operation.

w If you have the necessary test equipment, perform the Verification tests in Chapter 3 or
Chapter 4 to verify that the unit is operating within its specifications.

m If there is an apparent problem, read Chapter 8, “Problems,” for hints on what may be
wrong and how to solve the problem, and instructions for calling Hewlett-Packard for
additional help.

Manual Terms and Conventions

Front-panel keys appear within a box, for example, (FREQUENCY). Softkeys appear within a
shaded box, for example, ‘
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Analyzers with Earlier Firmware Revisions

This manual documents functions which may not be available with earlier versions of
firmware. The following table lists functions that have been added with a firmware revision.

Analyzer Functions Added with Frmware Revision

Softkey Function

Option
Required

First Available with
Firmware Revision

BT

ERON

010 or 011
010 or 011

010 or 011

010 or 011

101 and 102

101 and 102

101 and 102

101 and 102}

03.01.90
03.01.90
03.01.90
03.01.90
03.01.90
03.01.90
03.01.90
03.01.90
03.01.90
03.01.90
03.01.90
03.01.90
03.01.90
03.01.90
03.01.90
03.01.90
03.01.90
03.01.90
03.01.90
03.01.90
03.01.90
03.01.90
03.01.90
03.01.90
03.01.90
03.01.90
03.01.90
03.01.90
03.01.90
03.01.90
03.01.90
03.01.90
03.01.90
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Analyzer Functions Added with Firmware Revision {continued)

Option | First Available with
Sofikey Function Required | Firmware Revision
- 030190
03.01.90
03.01.90
03.01.90
03.01.90
03.01.90
03.01.90
03.01.90
03.01.80
610 or 011 03.01.80
010 or 011 03.01.90
010 or 011 03.01.90
010 or 011 03.01.90
010 or 611 03.61.90
010 or 011 03.01.90
010 or 011 (3.01.80
101 and 102 63.01.90
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introducing the Spectrum Analyzer

What You'll Find in This Chapter

This chapter introduces you to the HP 85914 and HP 8593A Spectrum Analyzers, and
the options and accessories that allow you to tailor the analyzer to your specific needs. To

acquaint you with your analyzer’s full capabilities, the specifications and characteristics of the
HP 8591A and HP 8593A are provided.

introducing the HP 8591A and HP 8593A Spectrum Analyzers

Figure 1-1. The HP 85%3A Spectrum Analyzer

The HP 8591A and HP 8393A Spectrum Analyzers are small, lightweight test instruments
that combine a wide frequency range (9 kHz to 1.8 GHz for the HP 8591A, 9 kHz to 22 GHz
for the HP 8593A) and amplitude range (—115 dBm to 430 dBm for the HP 83914,

—114 dBm to 430 dBm for the HP 8593A) with over 150 easy-to-use functions to handle most
RF or microwave signal measurements. In addition, they have synthesizer frequency accuracy
and stability along with a built-in marker counter.

Portability and highly automatic operation make the HP 8591A or HP 8593A ideal for service
and troubleshooting use in R & D labs, and in manufacturing and service environments in
CATV, mobile radio, and related communications businesses.
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Both the HP 8591A and the HP 8593A analyzers are complete, self-contained instruments. An
ac power cable, suitable for use in the country to which the analyzer is originally shipped, is
included with the unit.

Options and Accessories Available

Options
Many options are available to tailor the analyzer to your needs.

Options can be ordered by option number when you order the analyzer. Some of the options
are also available as kits that can be ordered and installed after you have received your
analyzer. The options are listed numerically by their option number.

758 Input Empedance {Option 061}

Option 001 is available for the HP 8591A only. This option provides a 75( input impedance
instead of the standard 5082 impedance for the HP 8591A. Analyzers with this option use
cables, circuit boards, and front panels that are different from the standard units.

Precision Frequency Reference {Optlion 004)

This option provides increased absolute frequency-reference accuracy because the internal
oscillators are phase-locked to an internal precision-frequency reference,

Option 004 is also available as a kit (HP part number 5062-6459).

Tracking Generator (Gption 810 or 011)

Option 010 or 011 is available for the HP 85914 only. Option 010 or 011 provides a 1.8 GHz
built-in tracking generator. This source-receiver combination makes insertion-loss, frequency
response, and return-loss measurements. The tracking generator has a wide distortion-free
dynamic range, plus good sensitivity and selectivity. Option 010 has the standard 50(} input
impedance, Option 011 has 758 input impedance.

Option 010 or 011 is also available as a kit (HP part number 5062-6460 and 5062-6480
respectively).

HP.B {Option 021)

Option 021 enables you to control your analyzer from a computer that uses an
Hewlett-Packard interface bus (HP-IB). Such computers include the HP 9000 Series 200 and
Series 300, and the HP Vectra PC. This option also enables the analyzer to control a printer
or plotter. Option 021 includes a connector for an external keyboard, an HP-IB connector,
and the HP 8590 Series Specirum Analyzer Prograrmmming Manual.

Option 021 is also available as a kit (HP part number 5062-6454).
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R$-232 {Option 023}

Option 023 enables you to control your analyzer from a computer that uses an R5-232
interface bus. Such computers include the HP Vectra PC, the IBM PC, the AT, and
compatibles. This option also enables the analyzer to control a printer or plotter, QOption 023
includes a connector for an external keyboard, an RS-232 connector, and the HP 8590 Sertes
Spectrum Analyzer Programming Manual

Option 023 is also available as a kit (HIP part number 5062-6455).

Frequency Range o 26.5 GHz Extension {Option 626}
Option 026 is available for the HP 8593A only. The frequency range of the HP 8593A is

extended from 22 GHz to 26.5 GHz. Analyzers with this option use an input connector,
circuit boards, and front panels that are different from the standard units.

impact Cover Assembly (Option 040}

The impact cover assembly snaps onto the front of your analyzer to protect the front panel
during travel and when the unit is not in use.

Option 040 is also available as a kit (Impact Cover Assembly, HP part number 5062-4805).

Soft Carrying Case {Option 042)

Soft.carrying case with a pouch for accessories. Option 042 can be used to provide additional
protection during travel.

Fast Time Domain Sweeps (Option 101)

Option 101 allows sweep times down to 20 ps in zero span. In fast sweep times (sweep times
less than 20 milliseconds), time domain sweeps are digitized. All trace functions are available
for these fast zero-span sweeps.

Option 101 is also available as a kit (HP part number 5062-6458).

AM/FM Speaker and TV Sync Trigger Circuilry (Option 102}

Option 102 enables you to use amplitude or frequency demodulation and to listen to a
demodulated signal. Option 102 also allows you to TV trigger on the selected line of a TV
video picture frame if both Option 101 and 102 are installed. The sweep triggering works with
interlaced or noninterlaced displays for the NTSC, PAL, and SECAM formats.

Option 102 is also available as a kit (HP part number 5062-6457).

Rack Mount Flange Kit (Option 908)

This option provides the parts necessary to mount the analyzer in an HP System II cabinet or
in a standard 19 inch (482.6 mm) equipment rack.

Option 908 is also available as a kit (HP part number 5062-4840).

Rack Mount Flange Kit With Handles (Option 908)
Option 909 is the same as Option 908 but includes {ront handles for added convenience.

Option 909 is also available as a kit (HP part number 5062-4841).
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installation, Verification, and Operation Manuals {Ontion 910)

An additional copy of the P 85914 /85934 Spectrum Analyzer Installation, Verification, and
Operation Manual and the HP 85314 /85934 Spectrum Analyzer Quick Reference Guide are
available as a set under Option 910.

Service Documentation for the HP 8591A (Option $15)

Option 915 provides one copy of the HP 85914 Spectrum Analyzer Service Manual and one
copy of the HP 8590B/914/92B/93A Component-Level Information, The HP 85914 Spectrum
Analyzer Service Manual describes assembly level troubleshooting procedures and adjustment
procedures. The HP 8590B/91A/92B/934 Component-Level Information provides parts lists,
component-location diagrams, and schematic diagrams for selected repairable assemblies.

The manuals can be ordered separately.

Service Documentation for the HP 8593A (Option 915)

Option 815 provides one copy of the HP 85934 Spectrum Analyzer Service Manual and

one copy of the HP 8590B/91A/92B/934 Component-Level Information. The HP 85934
Spectrum Analyzer Service Manual describes assembly level troubleshooting procedures and
adjustment procedures. The HP 8590B/91A/92B/934 Component-Level Information provides
component-level information.

The manuals can be ordered separately.

Accessories

A number of accessories are available from Hewlett-Packard to help you configure your
analyzer for your specific needs.

500 Transmission/Reflection Test Set

The HP 85044A Option H10 Transmission/Reflection test set provides the capability to
simultaneously measure the impedance and transmission characteristics of 500 devices. It is
effective over a frequency range of 300 kHz to 3 GHz.

5002/750 Minimum Loss Pad

The HP 118528 is a low VSWR minimum loss pad that is required for measurements on 75§
devices using an analyzer with a 500 input. It is effective over a frequency range of de¢ to
2 GHz.

7511 Matching Transiormer
The HP 116944 allows you to make measurements in 75 systems using an analyzer with a
508} input. It is effective over a frequency range of 3 to 500 MHz.

AT Power Scurce

The HP 85901A provides 200 watts of continuous power for field and mobile application. The
self-contained ac power source has outputs for either 115 V or 236 V and runs on its own
internal battery, an external battery, or on another 12 V dc source. Typical operating time
exceeds 1 hour for 100 watt continuous use at room temperature.
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AC Probe

The HP 85024A High Frequency Probe performs in-circuit measurements without adversely
loading the circuit under test. The probe has an input capacitance of 0.7 pF shunted by 1 MQ
of resistance. High probe sensitivity and low distortion levels allow measurements to be made
while taking advantage of the full dynamic range of the analyzer.

Caution Do not use de-coupled probes on HP 8593A analyzers; they may cause damage
to the analyzer input circuit.

Broadband Preamplifiers

The HP 10855A preamplifier provides a minimum of 22 dB gain from 2 MHz to 1300 MHz
to enhance measurements of very low-level signals. The HP 8449A preamplifier provides a
minimum of 23 dB gain from 2 GHz to 22 GHz.

CATVY Measurements Card

The HP 85711A Cable Television Measurements Card provides a quick and easy way to adapt
your analyzer for making cable TV measurements while retaining spectrum analysis capability.
The CATV measurements card is a downloadable program on a memory card that adds a set
of eight functions to simplify cable TV testing: channel selection, carrier level, carrier-to-noise,
power line hum, crossmodulation, composite triple beat, modulation depth, and system
frequency response.

Close Field Probes

The HP 11940A/11941A Close-Field Probes are small, hand-held, electromagnetic-field
sensors, The probes provide repeatable, absolute, magnetic-field measurements from 30 MHz
to 1 GHz with the HP 11940A, and from 9 kHz to 30 MHz with the HP 11941A. When
attached to a source, the probes generate a localized magnetic field for electromagnetic
interference {EMI) susceptibility testing.

Digital Radio Measurements Card for the HP 8383A

The HP 85713A Digital Radio Measurements card provides an easy way to measure band
occupancy and transmitter spurious outputs, as well as determine the sources of interference
including external broadcast or multipath effects. The digital radio measurements card is a
downloadable program on a memory card. It qualifies the occupied bandwidth of a modulated
digital radio signal, the mean power level of unmodulated carrier, and guantifies modulator
alignment.

EMI Diagnostics Measurements Card for the HP 8581A

The HP 85712A EMI Diagnostics Measurements Card provides an easy way to find EMI “hot
spots” in your new-product designs quickly and easily with the HP 11940A or HP 11941A
Close-Field Probe. The EMI diagnostics measurements card is a downloadable program on

a memory card. The field strength is measured directly at the probe tip in dBpA /m, and
antenna factors for the probe are automatically applied. A special function helps you to
discriminate between narrowband and broadband signals.
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External Keyboard

For use with Option 021 or 023. The HP C1405 Option ABA keyboard is an IBM AT
compatible keyboard that can be connected to the external keyboard connector of the rear
panel of the analyzer. Screen titles and remote programming commands can be entered easily
with the external keyboard.

External Keyboard Cable

The HP C1405 Option 002 or 003 cable is a coiled cable that connects the external keyboard
to the rear panel of the analyzer. Option 062 is a 2 meter cable; Option 003 is a 3 meter
cable.

HP-1B Cable

For use with Option 021. The HP 10833 HP-IB cables interconnect HP-IB devices and are
available in four different lengths. HP-IB cables are used to connect printers, plotters, and
controllers to an analyzer.

Memory Card, 32 kilobyle

The HP 85700A is a blank memory card with 32 kilobytes of memory for use with the
memory card reader.

Monitor

The HP 82913A is a 12-inch monitor that provides a larger display for the analyzer in fixed
installations.

Plotter

For use with Option 021 or 023. The HP ColorPro 7440A Graphics Plotter adds a color plot
capability to the analyzer for permanent records of important measurements. The eight-pen
HP ColorPro Plotter produces color plots with 0.025 mm. (0.001 inch) resolution on either
8.5 by 11 inch paper or transparency film. The plotter can be ordered with BP-IB or RS-232
interfaces to correspond to the interface option installed on the analyzer.

Printer

For use with Option 021 or 023. The HP 2225A/B/D ThinkJet Personal Printer provides
black and white printing for another form of permanent records of your test results. The HP
3630A PaintJet printer provides high-resolution color printing. The printers can be ordered
with HP-IB or RS-232 interfaces to correspond to the interface option installed on the
analyzer.

KRack Slide Kit

This kit (HP part number 1494-0060) provides the hardware to adapt rack-mount kits
(Options 908 and 909) for mounting the analyzer on slides in an HP System II cabinet.
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RE Limiters

The HP 11867A and HP 11693A Limiters protect the analyzer input circuits from damage due
to high power levels. The HP 11867A operates over a frequency range of dc to 1800 MHz and
begins reflecting signal levels over 1 milliwatt up to 10 watts average power and 100 watis
peak power. The HP 11693A microwave limiter (0.1 to 12.4 GHz, usable to 18 GHz) guards
against input signals over 1 milliwatt up to 1 watt average power and 10 watts peak power.

RS§-232 Cable
For use with Option 023. The HP 13242G is a 25-pin, male-to-male RS-232 cable. The HP
13242G cable can be used with the HP 7475A, HP ThinkJet, and HP LaserJet.

Transik Case

The transit case (HP part number 9211-5604) provides extra protection for your analyzer
for frequent travel situations. The HP transit case protects your instrument from hostile
environments, shock, vibration, moisture, and impact while providing a secure enclosure for
shipping.

Analyzers Covered by This Manual

This manual applies to analyzers with the serial-number prefixes listed under “Serial
Numbers” on the tiile page.

Serial Numbers

Hewlett-Packard makes frequent improvements to its products to enhance their performance,
usability, or reliability, and to control costs. HP service personnel have access to complete
records of design changes to each type of equipment, based on the equipment’s serial number.
Whenever you contact Hewlett-Packard about your analyzer, have the complete serial number
available to ensure obtaining the most complete and accurate information possible.

A Mylar serial-number label is attached to the rear of the analyzer. It contains the serial
number and the options installed in the analyzer. The serial number has two parts: the prefix
(the first four numbers and a letter), and the suffix (the last five numbers). See Figure 1-2.
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PREF I X
COUNTRY OF ORIGIN

; SUFFIX

e
(SER 2730A0042 )

OFT Q04 521

B HEWTETT TR T
e i B D ACV AP ISE

Figure 1-2. Typical Serial Number Label

The first four numbers of the prefix are a code that identifies the date of the last major design
change that is incorporated in your analyzer. The letter identifies the country in which the
unit was manufactured. The five-digit suffix is a sequential number and is different for each
unit. .

The option section of the serial label contains the option number(s) of the option(s) installed
in the analyzer.

Whenever you specify the serial number or refer to it in obtaining information about your
analyzer, be sure to use the complete number, including the full prefix and the suffix.

1-8 Introducing the Spectrum Analyzer



Specifications for the HP 8591A

Tabie 1-1. HP 8531A Specifications {1 of 5)

GENERAL SPECIFICATIONS

All specifications apply over 0°C to +55°C. The analyzer will meet its specifications after 2 hours
of storage at a constant temperature, within the operating temperature range, 30 minutes after the
analyzer is turned on and after CAL FREQ, and CAL AMPTD have been run.

Temperature Range

Operating 0°C to +55°C
Storage —40°C to +75°C
EMI Compatibility Conducted and radiated interference CISPR Pub. 11 and
Messempfaenger Postverfuegung 526/527/79
Audible Noise <37.5 dBA pressure and <5.0 Bels power (ISODP7779)

Power Requirements
ON (LINE 1) 86 to 127, or 195 to 250 V rms, 47 to 66 Hz

103 to 126 V rms, 400 Hz +10%

Power consumption <300 VA

Standby (LINE 0} Power consumption <7 watbts

FREQUENCY SPECIFICATIONS

Frequency Range

5062 9 kHz to 1.8 GHz

75Q (Option 001) 1 MHz to 1.8 GHz
Frequency Reference

Aging +1 x 1077 /day

+2 x 1078 /year

Settability +0.5 x 107°

Temperature Stability +5 x 107°
Precision Freq. Reference (Option 004)

Aging +1 x 1077 /year

Settability +1 x 1078

Temperature Stability +1 x 1078
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Table 1-1. HP 8531A Specifications (2 of 5)

FREQUENCY SPECIFICATIONS {Continued)

Freguency Accuracy
Readout Accaracy

Marker Count Accuracy
Frequency Span < 10 MUz

Frequency Span > 10 MHz

Counter Resolution

(Start, Stop, Center, Marker)

*(frequency readout x frequency reference error*
+ 3% of span + 20% of RBW + 1.5 kHz)

(Signal-to-Noise ratio >25 dB, RBW /span > 0.01)
+{marker frequency x frequency reference error*
+ counter resolution + 100 Hz)

+(marker frequency x frequency reference error®
+ counter resolution -+ 1 kHz)
Selectable from 10 Hz to 100 kHz

Frequency Span
Range
Resolution
Accuracy

0 Hz (zero span), 10 kHz to 1.8 GHz
4 digits

+2% of span, spans <10 MHz

£3% of span, spans >10 MHz

Frequency Sweep Time
Range
Span=0 Hz
Span=0 Hz (Option 101)
Span > 10 kHz
Accuracy
20 ms to 100 s

Sweep Trigger

20 ps to <20 ms (Option 101}

20 ms to 100 s
20 ps to 100 s
20 ms to 100 s

+3%
+2%
Free run, Single, Line, Video, External

Stability
Noise Sidebands

Residual FM
System Related Sidebands

<--95 dBe/Hz at >30 kHz offset from CW signal
(1 kHz RBW, 30 Hz VBW, and sample detector)

<250 Hz pk-pk in 100 ms (1 kHz RBW, 1 kHz VBW)
<—65 dBc at >30 kHz offset from CW signal

ITUDE SPECIFICATIONS

Amplitude Range
50
758 (Option 001)

—~115 dBm to 430 dBm
—63 dBmV to 475 dBmV

Maximum Safe Input Level

Average Continuous Power
Peak Pulse Power
de

(Input Atten >10 dB)

500 750 (Option 001)
+30 dBm (1 watt) +75 dBmV (0.4 watts)
+30 dBm (1 watt) +75 dBmV (0.4 watts)

25V de 100 V de

* Frequency Reference Error = (aging rate x period of time since adjustment 4 initial achievable
accuracy + temperature stability) See Table 1-2,
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Table 1-1. HP 8591A Specifications (3 of 5)

AMPLITUDE SPECIFICATIONS (continued)

Gain Cempression

>10 MHz <0.5 dB (total power at input mixer* = —10 dBm)
Displayed Average Noise Level (Input terminated, § dB attenuation, 1 kHz RBW, 30 Hz
VBW, sample detector)
5002 758 (Option 001)
400 kHz to 1 MHz <~115 dBm N/A
1 MHz to 1.5 GHz <~115 dBm <83 dBmV
1.5 GHz to 1.8 GHz <—113 dBm <—61 dBmV

Spurious Responses
Second Harmonic Distortion
5 MHz to 1.8 GHz <—70 dBc for —45 dBm tone power at input mixer*

Third Order Zntermodula.tion

Distortion
5 MHz to 1.8 GHz <70 dBe for two —30 dBm tones at input mixer* and
>50 kHz separation
Other Input Related Spurious <65 dBc for >30 kifz offset from CW signal
Residual Responses (Input terminated and 0 dB attenuation)
564 758 {Option 001)
150 kHz o 1 MHz <--90 dBm N/A
1 MHz to 1.8 GHz <~90 dBm <38 dBmV

Display Range
Log Scale 0 to —70 dB from reference leve] is calibrated;

1 to 20 dB/division in 1 dB steps;

8 divisions displayed

Linear Scale 8 divisions
Scale Units dBm, dBmV, dBpV, volts and watts
Marker Readout Resolution 0.05 dB for log scale

_ 0.05% of reference level for linear scale
Fast Sweep Times for Zero Span
20 ps to 20 ms (Option 101) 0.7% of reference level for linear scale

* Mixer Power Level (dBm) = Input Power (dBm) ~ Input Attenuator {dB).
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Table 1-1. HP 8581A Specifications (4 of 5)

AMPLITUDE SPECIFICATIONS (Continued)

Reference Level
Range
5082
750 {Option 001)
Resolution

Accuracy
0 dBm to —59.9 dBm
—60 dBm to —115 dBm

~115 dBm to +30 dBm

—63 dBmV to +75 dBmV

(.61 dB for log scale

0.12% of reference level for linear scale

(Referred to —20 dBm Reference Level)
(0.5 dB + Input Attenuator Accuracy at 50 MHz)
+(1.25 dB + Input Attenuator Accuracy at 50 MHz)

Frequency Response
Absolute
Relative Flatness

(10 dB input attenuation)

+1.5 dB, referred to 300 MHz CAL OUT

+1.0 dB, referred to midpoint between highest and lowest
frequency response deviations

Calibrator Output
Frequency
Amplitude

5002
750 (Option 001)

300 MHz + (300 MHz x frequency reference error)*

20 dBm £0.4 dB
+28.75 dBmV 404 dB

Input Attenuator

Range 0 to 60 dB, in 10 dB steps

Accuracy

20 to b0 dB +0.5 dB at 50 Mz, referred to 10 dB attenuation

60 4B +0.75 dB at 50 MHz, referred to 10 dB attenuation
Resolution Bandwidth Switching {Referred to 3 kHz RBW)
Uncertainiy

3 kHz to 3 MHz RBW +0.4 dB

1 kHz £0.5 dB

Log to Linear Switching

+0.25 dB at reference level

Display Scale Fidelity
Log Ineremental Accuracy

Log Maximum Cumulative

Linear Accuracy

+0.2 dB/2 dB, 0 to ~70 dB from reference level

F0.75 dB, 0 to —60 dB from reference level
+1.0 dB, 0 to —70 dB from reference level

+3% of reference level

* Frequency Reference Error = (aging rate X period of time since adjustment + initial achievable
accuracy -+ temperature stability) See Table 1-2.
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Tablie 1-1. HP 8591A Specifications {5 of 5)

TRACKING GENERATOR SPECIFICATIONS

All specifications apply over 0°C to +55°C. The spectrum-analyzer/tracking-generator combination
will meet its specifications after 2 hours of storage at a constant temperature within the operating
temperature range, 30 minutes after the spectrum-analyzer/tracking-generator is turned on and after
CAL FREQ, CAL AMPTD, and CAL TRK GEN have been run.

Warm-up

30 minutes

Output Frequency
Range, 50}, Option 010
758, Option 011

100 kHz to 1.8 GHz
1 MHz to 1.8 GHz

Output Power Level
Range, 50{1, Option 010
75, Option 011
Resolution
Absolute Accuracy

Vernier
Range
Accuracy

Output Attenuator
Range

Switching Accuracy
(at 30 MHz)

0 to 70 dBm

+42.8 to —27.2 dBmV

0.1dB

+1.0 dB

(at 300 MHz, —20 dBm, and coupled source attenuator)
(Option 011: use +28.8 dBmV instead of —20 dBm)

10 dB*

+0.75 dB over 10 dB range

(referred to —20 dBm for coupled source attenuator
setting)*®

(Option 011: referred to +28.8 dBmV instead of ~20 dBm)

0 to 60 dB in 10 dB steps

+0.8 dB or 2.5% of attenuator setting, whichever is
greatest, for maximum of 1.5 dB (referred to 10 dB source
attenuator setting)*

Cutput Power Sweep
Range, 501, Option 010
Range, 76(2, Option 011
Resclution
Accuracy (zero span)

(—15 dBm to 0 dBm) — (Source Attenuator setting)
(+27.8 to 42.8 dBmV) — (Source Attenuator setting)
0.1dB

<1.5 dB peak-to-peak

Qutput Flatness

+1.75 dB (referred to 300 MHz, 10 dB attenuator)

Spurious Quiputs
50€2, Option 010
7582, Option 011

(60 dBm output, 100 kHz to 1.8 GHz)
(+42.8 dBmV output, 1 MHz to 1.8 GHz)

Harmonic Spurs <~25 dBe

Non-Harmonic Spurs <30 dBc
Dynamic Range

Tracking Generator Feedthrough, <~106 dBm

50€2, Option (10

Tracking Generator Feedthrough, <—57.24 dBmV

7582, Option 011

* Gee Table 1-2, “Tracking Generator Quiput Accuracy.”
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Characteristics for the HP 8591A

Table 1-2. HP 85%31A Characteristics (1 of 8}

about instrument performance.

Note: These are not specifications. Characteristics provide useful, but nonwarranted, information

FREQUENCY CHARACTERISTICS

Frequency Reference
Initial Achievable Accuracy

+0.5 x107¢

Precision Frequency Reference (Opiion 004)
Aging

Warm-up

Initial Achievable Accuracy

5 x 10 71%/day, 7 day average after being
powered on for 7 days.

1 % 1078 after 30 minutes on.

42,2 x 1078, after being powered on for 24
hours.

Resolution Bandwidth (-2 dB)
Range

Shape

1 kHz to § MHgz, sclectable in 1, 3 and 10
increments, accuracy +20% and 5 MHz.
Resolution bandwidths may be selected manualty,
or coupled to frequency span.

Synchronously tuned 4 poles.
Approximately Gaussian shape.

Video Bandwidth (—3 dB)
Range

Shape

30 Hz to 1 MHz, selectable in 1, 3, 10 increments,
accuracy £30% and 3 MHz. Video bandwidths
may be selected manually, or coupled to
resolution bandwidth and frequency span.

Post detection, single pole low-pass filter used to
average displayed noise.
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Table 1-2. HP B591A Characleristics (2 of &)

AMPLITUDE CHARACTERISTICE

Absolute Amplitude Calibration Uncertainty® 40.25 dB
Log Scale Switching Uncertainty Negligible error.

¥M Demed/TV Sync Trigger (Option 102)
Bemod Tune Listen

TV Trigger (Options 101 and 102)

Carrier Level for Trigger
Compatible Formats
Field Selection

Trigger Polarity

Internal speaker, rear panel earphone jack

and front panel volume control. Adjustable
squelch control mutes the audio signal to the
speaker/earphone jack based on the level of
the demodulated signal above 22 kHz, An
uncalibrated demodulated signal is available on
the AUX VIDEO OUT connector at the rear
panel.

Triggers sweep of the analyzer after the sync
pulse of a selected line of a TV video field.

Top 60% of Linear Display.
NTSC, PAL, SECAM.
Fven, Odd, Non-interlaced.
Positive, Negative.

Line Selection 10 to 1021,
Input Attenuation Uncertaintyj
Attenuator Setting
0 dB +6.5 dB
10 dB Refl
20 dB +0.5 dB
36 dB +0.6 dB
40 dB +0.8 dB
50 dB +1.0dB
80 dB +1.2 4B
Input Attenuator Repeatability
300 MHz +0.03 dB
1.8 GHz +1.0dB
BRF Input SWR (Attenuator Setting 10 to 60 dB)
9 kHz to 1.8 GHz 1.35:1

* Error in the CAL AMPTD routine. Absolute amplitude reference settings: 300 MHz Center
Frequency; 10 dB Input Attenuator; ~20 dBm Reference Level; 3 kHz Resclution Bandwidth; Linear

Scale.

t Referred to 10 dB input attenuator setting from 9 kHz to 1.8 GHz; See Table 1-1, Frequency

Response Specification.
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Table 1-2. HP 8591A Characteristics (3 of 8)

DYNAMIC RANGE

NOMINAL DYNAMIC RANGE

dB SENSITIVITY 1 kHz REW | A
wevrrwemseos * THIRD ORDER |NTERMOD Ve
e A0 e SECOND ORBER DISTORT{ON /,’
g = P i
z '
“ o
) o
- N
=
> x
> —
C) p -
-70 -80 -50 &) —~30 -20 -10 o dBm
MIXER LEVEL
HP 8581A Dynamic Range
FRONT PANEL INPUT / OUTPUT
INPUT 500
Connector Type N female
Impedance 50 nominal

INPUT 750 (Option 001)
Connector BNC female
Impedance 7581 nominal

PROBE POWER*
Voltage/Current +15 V de, £7% at 150 mA max.
=12.8 V dec £10% at 150 mA max.

* Total current drawn from the +15 V dc on the PROBE POWER and the AUX INTERFACE
cannot exceed 150 mA. Total current drawn from the —12.6 V dec on the PROBE POWER and the
—15 V dc on the AUX INTERFACE cannot exceed 150 mA.
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Table 1-2. HP 8591A Characleristics (4 of 8)

REAR-PANEL INPUTS / OUTPUTS

16 MHz REF OUTPUT
Connector
Impedance
Output Amplitude

EXT REF IN
Connector

Input Amplitude Range
Frequency

AUX I¥ QUTPUT
Frequency
Amplitude Range
Impedance

AUX VIDEO OUTPUT
Connector
Amplitude Range

EARPHONE (Option 102)
Connector

EXT KEYBOARD (Option 021/023)

EXT TRIG INPUT
Connector
Trigger Level

HI-SWEEP IN/OUT
Connector
Output
Input

MONITOR OUTPUT
Connector
Format

REMOTE INTERFACE
Option 021, HPIB
HPIB Codes
Option 023, R5-232
SWEEP OUTPUT
Connector
Amplitude

TV TRIG OUT (Options 101 and 102)
Connector
Amplitude

BNC female
500
>0 dBm

BNC female

Note: Analyzer noise sideband and spurious response
performance may be affecied by the quality of the external
reference used.

—2 to +10 dBm
10 MHz

21.4 MHz
—~10 to —60 dBm
50€2 nominal

BNC female
0 to 1 volt {uncorrected)

1/8 inch monaural jack.

Interface compatible with HP part number 14085 Option
ABA and most IBM/AT non-auto switching keyboards.

BNC female.
Positive edge initiates sweep in EXT TRIG mode {TTL).

BNC female.
TTL high—=sweep, low=retrace.
Open collector, low stops sweep.

BNC female.
NTSC Video, 19.2 kHz horizontal rate.

SH1, AH1, T8, SR1, RL1, PP0, DC1, C1, C2, C3 and C28.

BNC female,
0 to 410 volt ramp.

BNC female.
Negative edge corresponds to start of the selected TV line
after sync pulse (TTL).
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Table 1-2. HP 8591A Characteristics (5 of 8)

WEIGHT
Net
HP 8h91A 14.5 kg (32 Ib)
Shipping
HP 8501A 17.3 kg (38 Ib)
DIMENSIONS

A = 8 in (200 mm)

B = 7.25 in (184 mm)
C = 14.69 in (373 mm)
D = 13.25 in (337 mm)

E = 18.12 in (460.5 mm)

TOP

%
N

HP 8521A Dimensions
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Table 1-2. HP 85%1A Characleristics (6 of 8)

AUX INTERFACE

Connector Type : 9 Pin Subminiature “D”

Connector Pinout

Pin # Function Current “Logic” Mode “Serial Bit” Mode
1 Control A — TTL Quiput Hi/Lo TTL Qutput Hi/Lo
2 Control B — TTL Qutput Hi/Lo TTL Output Hi/Lo
3 Control C e TTL Output Hi/Lo Strobe
4 Coutrol D — TTL Qutput Hi/Lo Serial Data
5 Controt | — TTL Input Hi/Lo TTL Input Hi/Lo
6 Gnd — Gnd Gnd
7i —15V de £7% 150 mA s —
g* +5 V de 5% 150 mA — —_
9t +15 V de £5% 150 mA —_— —

TRACKING GENERATOR INPUTS AND OUTPUTS
RY¥ Gutput

Impedance Connector,
Option 010
Option 011

Maximum Reverse Level
Option 010

Option 011

External ALC Input
Impedance
Polarity
Range

Connector

50€2, Type N female

7582, BNC female

+20 dBm (0.1 W}, 23 V

1 Megohm
Positive or Negative
—66 dBV to -6 dBV

BNC

469 dBmV (0.1 W), 100 V

* Exceeding the +5 V current limits may result in loss of factory correction constants.

f Total current drawn from the +15 V dc on the PROBE POWER and the AUX INTERFACE
current drawn from the —12.6 V dc on the PROBE POWER and the
—15 V de on the AUX INTERFACE cannot exceed 150 mA.

cannot exceed 150 mA, Total
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Table 1-2. HP 855 1A Characteristics (7 of 8)

TRACKING GENERATOR CHARACTERISTICS

Gutput Tracking
Drift (usable in 10 kHz bandwidth after 30
minute warmup)

1 kHz/5 minutes

Spurious Outputs
Option 010: 0 dBm output, >1.8 GHz to 4.0 GHz
Option 011: 442.8 dBmV 750, >1.8 GHz to 4.0 GHz
Harmonic
Non-Harmonic
21214 MHz Peedthrough

<~20 dBe¢

<—40 dBc :

for 0 dBm TG OQutput Option 010:
<—45 dBc; Option 011: +42.8 dBmV
Output

RY Power-Off Residuals

Option 010: 100 kHz to 1.8 GHz <—~115 dBm

Option 011: 1 MHz to 1.8 GHz <~86.2 dBmV
Outpat Atiennator

Repeatability +0.2 dB
Output VSWR

0 dB Attenuator <2.5:1

10 dB Attenuator <1.6:1
Dynamic Range (difference between maximum power out
and tracking generator feedthrough)

Option 010, 100 kHz to 1.8 GHz >106 dB

Option 011, 1 MHz to 1.8 GHz >100 dB
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Table 1-3. HP 8593A Specifications (2 of 5)

FREQUENCY SPECIFICATIONS (Continued)

Frequency Accuracy
Readout Accuracy
(Start, Stop, Center, Marker)

Marker Count Accunracy
Frequency Span < 10 MHz

Frequency Span > 10 MHz

Counter Resolution

+{frequency readout x frequency reference error®
+ 3% of span + 20% of RBW + 1.5 kHz)
(Signal-to-Noise ratio >25 dB, RBW /span > 0.01)
Z(marker frequency x frequency reference error®
+ counter resolution + 100 Hz)

Z(marker frequency X frequency reference error®
+ counter resolution + 1 kHz)
Selectable from 10 Hz to 100 kHz

Trequency Span
Range

{Option 026)
Resolution

Accuracy

0 Hz (zero span), (10 x N) kHz to 19.25 GHz
0 Hz, (zero span), {10 x N) kHz to 23.75 GHz

4 digits

+9% of span, span <10 MHz
+3% of span, span >10 MHz and single band spans

Frequency Sweep Time

Range

Span = 0 Hz

Span = 0 Hz

Span > 10 kHz
Accuracy

20 ms to 100 s

20 ps to <20 ms
Sweep Trigger

(Option 101}

{Option 101)

90 ms to 180 s
20 ps to 100 s
20 ms to 100 s

+3%
+2%
Free run, Single, Line, Video, External

Stability
Noise Sidebands

Residual FM

System Related Sidebands

<95 dBe/Hz + 20 Log Nt at > 30 kHz offset from CW
signal (1 kHz RBW, 30 Hz VBW, and sample detector)

< (460 x N) Hz pk-pk in 100 ms {1 kHz RBW, 1 kliz
VBW)
<—65 dBe + 20 Log Nt at >30 kHz offset from CW signal

Comb Generator
Frequency Accuracy

100 MHz fundamental frequency
4+ 0.007%

* Frequency Reference Error = (Aging rate X period of time since adjustinent + initial achievable
accuracy -+ temperature stability). See Table 1-4.

t N = LG Harmonic.
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Table 1-3. HP 8593A Specifications (3 of 5)

AMPLITUDE SPECIFICATIONS

Amplitude Range

~114 dBm to 430 dBm

Maximum Safe Input Level
Average Continuous Power

Peak Pulse Power

DC
Gain Compression
>10 MHz

+30 dBm (1 watt, 7.1 V rms), Input Atten >10 dB in
bands 1 through 4

+50 dBm (100 watts) for <10 us pulse width and
<1% duty cycle, Input Atten > 30 dB
0Vde

<0.5 dB (total power at input mixer* = ~10 dBm)

Displayed Average Noise Level

400 kHz to 2.9 GHz
2.75 GHz to 6.4 GHz
6.0 GHz to 12.8 GHz
12.4 GHz to 19.4 GHz
19.1 GHz to 22 GHz

19.1 GHz to 26.5 GHz (Option 026)

(Input terminated, 0 dB attenuation, 1 kHz RBW,
30 Hz VBW, sample detector)

<~112 dBm

<-114 dBm

<102 dBm

<—98 dBm

<~52 dBm

<—87 dBm

Spurious Responses
Second Harmonic Distortion
10 MHz to 2.9 GHz
> 2.75 GHz

Third Order Intermodulation
Distortion

>10 MHz

Other Input Related Spurious

<~70 dBc for —40 dBm tone at input mixer*
<~—100 dBc for —10 dBm tone at input mixer*
{or below displayed average noise level)

<=70 dBc for two 30 dBm tones at input mixer* and
>50 kHz separation

<—65 dBc for applied frequencies <18 GHz

<—60 dBc for applied frequencies <22 GHz

Residual Responses
150 kHz to 2.9 GHz (Band 0)
2.75 GHz to 6.4 GHz (Band 1)

(Input terminated and 0 dB attenuation)
<—90 dBm
<90 dBm

Display Range
Log Scale

Linear Scale
Scale Units

Marker Readout Resolution

20 ps to 20 ms (Option 101)

Fast Sweep Times for Zero Span

0 to 70 dB from reference level is calibrated;
1 to 20 dB/division in 1 dB steps;
8 divisions displayed

8 divisions
dBm, dBmV, dBuV, volts and watts

(.05 dB for log scale
0.05% of reference level for lnear scale

0.7% of reference level for linear scale

* Mixer Power Level (dBm) = Input Power (dBm) ~ Input Attenuator (dB).
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Table 1-2. HP 8591A Characteristics (8 of 8}

TRACKING GENERATOR OUTPUT ACCURACY, Option 010
(after CAL TRK GEN in auto-coupled mode)

TG Outpuat Attenunator Relative Absoluie Relative Absolute
Power Level Setting Accuracy Accuracy Accuracy Accuracy
{at 300 MHz |(at 300 MHz)| (referred to |(+0.2 dB/GHz)*
referred to —~26 dBm)
~20 dBm) (+0.2 dB/GHz)*
0 to —10.9 dBm 0 dB +1.25dB +2.25 dB 4+2.75 dB +3.75 dB
—11 to —-20.9 dBm 10 dB +0.75 dB +1.75 dB . £2.25dB +3.25 dB
—20 dBm 10 dB {0 dB Reference} =1.0dB +1.50 dB +2.50 dB
—21 o —30.9 dBm 20 dB +1.25 dB +2.25 dB +2.75 dB +3.75 dB
~31 t6 —40.9 dBm 304dB +1.35 dB +2.35 dB S £2.85 4B 43.85 dB
—41 to —5{.9 dBm 40 dB +1.55 dB +2.55 dB +3.05 dB +4.05 dB
—51 to ~60.9 dBm 50 4B +£1.75 4B +2.75 dB +3.25 dB +4.25 dB
~61 to —70 dBm 60 dB +1.95 dB +2.95 dB +3.45 dB +4.45 dB
TRACKING GENERATOR OUTPUT ACCURACY, Option 011
(after CAL TRK GEN in auto-coupled mode)
TG Cutput Attenuaator Relative Absolute Relative Absclute
Power Level Setting Accuracy Accuracy Accuracy Accuracy
(at 300 MHz | (at 360 MHz)| (referred to (+0.2 dB/GHz)*
referred to +28.8 dBmV)
+28.8 dBmV) (+0.2 dB/GHz)*
+42.76 to +31.77 dBmV 0 dB +1.25 dB +2.25 dB +2.75 dB 43.75 dB
+31.76 to +21.77dBmV | 10dB +0.75 dB +1.75 dB +2.25 dB +3.25 dB
-28.76 dBmV 10dB |0 dB Reference| +1.0dB +1.50 dB +2.50 dB
+21.76 to +11.77 dBmV | 20 dB +1.25 dB 42.25 4B +2.75 dB +3.75 dB
+11.76 to +1.77 dBmV 36 dB +1.35 dB +2.35 dB +2.85 dB +3.85 dB
+1.76 to —8.23 dBmV 40 dB +1.55 dB +2.55 dB +3.05 4B +4.05 dB
—8.24 to —18.23 dBmV 50 dB +1.75 4B +2.75 dB 43.25 dB +4.25 dB
~18.24 to —27.23dBmV | 60dB +1.95 dB +2.95 dB +3.45 dB +4.45 dB

* Add 0.2 dB/GHz of tuned frequency to the value in this column for complete accuracy specification

relative to frequency.
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Specifications for the HP 8593A

Table 1-3. HP 8593A Specifications (1 of §)

GENERAIL SPECIFICATIONS

Al specifications apply over 0°C to +55°C. The analyzer will meet its specifications after 2 hours
of storage at a constant temperature, within the operating temperature range, 30 minutes after the
analyzer is turned on and afier CAL FREQ, CAL AMPTD and CAL YTF have been run.

Temperature Range
Operating
Storage

0°C to +55°C
~46°C to +75°C

EMI Compatibility

Conducted and radiated interference CISPR
Pub. 11 and Messempfaenger Postverfuegung
526/527/79

Audible Noise

<37.5 dBA pressure and <5.0 Bels power
(ISODBPT7T79)

Power Requirements

ON (LINE 1)

Standby (LINE 0)

86 to 127, or 195 to 250 V rma, 47 to 66 Ha.
103 t0 126 V rms, 400 Hz + 10%

Power consumption <300 VA

Power consumption <7 watls

FREQUENCY SPECIFICATIONS

Frequency Range
(Option 026)

9 kHz to 22 GHz
9 kHz to 26.5 GHz

Band LCO Harmonic (N}
) i— 9 kHz to 2.9 GHz
1 1o 2.75 GHz to 6.4 GHz
2 2— 6.0 GHz to 12.8 GHz
3 3o 12.4 GHz to 19.4 GHz
4 4— 19.1 GHz to 22 Gz
4 4— {Option 026) 19.1 GHez to 26.5 GHz
Frequency Reference
Aging +1 x 1077 /day
+2 x 1075 /year
Settability +0.5 x1078
Temperature Stability +5 x 107

Precision Freq. Reference {Option 00/ )
Aging
Settability

Temperature Stability

+1 x 1077 /year
+1 x 1078
41 x 1078
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Table 1-3. HP 8593A Specifications {4 of 5)

AMPLITUDE SPECIFICATIONS (Continued)

Reference Level
Range
Resolution

Accuracy
0 dBm to —59.9 dBm
~60 dBm to —114 dBm

—114 dBm to +30 dBm
0.01 dB for log scale
0.12% of reference leve] for linear scale

(Referred to —20 dBm Reference Level)
4+(0.5 dB + Input Attenuator Accuracy at 50 MHz)
+(1.25 dB + Input Attenpuator Accuracy at 50 MHz)

Frequency Response
Absolute*
9 kHz to 2.9 GHzi
2.75 Gz to 6.4 GHz
6.0 GHz to 12.8 GHz
12.4 GHz to 19.4 GHz
19.1 GHz to 22 GHsz
19.1 GHz to 26.5 GHz (Option 026)

Relative Flatnessi

9 kHz to 2.9 GHzt

2.75 GHz to 6.4 GHz

6.0 GHz to 12.8 GHz

12.4 GHz to 19.4 GHz

16.1 GHz to 22 GHz

19.1 GHz to 26.5 Giz (Option 026)

N/A +1.5dB

+2.0 dB 43.0 dB, —4.0 dB

+2.5 dB 43.0 dB, —4.0 dB

+3.0 4B +4.0 dB, —15.0 dB

+3.0 dB 4.0 dB, —5.0 dB

+5.0 dB 45.0 dB, —6.0 dB
| N/A +1.0 dB

+1.5 dB N/A

+2.0 dB N/A

49.0 dB N/A

+2.0 dB N/A

4+2.0 dB N/A

(10 dB input attenuation)
Presel. Peaked Unpesked

Calibrator Qutput

Frequency 300 MHz +(300 MHz x frequency reference error§)
Amplitude -20 dBm +0.4 dB
Input Atienuator
Range 0 to 70 4B, in 10 dB steps
Accuracy
0 to 60 dB 4+0.5 dB at 50 MHz, referred to 10 dB attenuation
70 dB +1.2 dB at 50 MHz, referred to 10 dB attenuation
Resolution Bandwidth Switching (Referred to 3 kHz RBW)
Uncertainty
3 kHz to 3 MHz RBW 404 dB
1 kHz +0.5 dB

* Referred to 300 MHz CAL OUT.

t Preselector is not used in Band 0 (9 kHz to 2.9 GHz).

1 Referred to midpoint between highest and lowest frequency response deviations.

§Frequency Reference Error = (Aging rate X period of time since adjustment 4 initial achievable
accuracy -+ temperature stability). See Table 1-4.
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Table 1-3. HP 8593A Specifications {5 of 5)

AMPLITUDE SPECIFICATIONS (Continued)

Log to Linear Switching $0.25 dB at reference level
Display Scale Fidelity
Log Incremental Aceuracy +0.2 dB/2 dB, 0 to ~70 dB from reference level
Log Maximum Cumulative +03.78 dB, 0 to —60 dB from reference level
+1.0 dB, 0 to —70 dB from reference level
Linear Accuracy +3% of reference level

Characteristics for the HP 85934

Table 1-4. HP B593A Characteristics (1 of 8)

about instrument performance.

Note: These are not specifications. Characteristics provide useful, but nonwarranted, information

FREQUENCY CHARACTERISTICS

Frequency Reference
Initial Achievable Accuracy

+6.5 x1078

Precision Frequency Reference (Option 004)
Aging

Warm-up

Initial Achievable Accuracy

5 x 10 ~19/day, T day average after being
powered on for 7 days.

1 x 1072 after 30 minutes on.

2.2 x 1078, after being powered on for 24
hours.

Resolution Bandwidth (-2 dB)
Range

Shape

1 kliz to 3 MHz, selectable in 1, 3 and 10
increments, accuracy £20% and 5 MHa.
Resolution bandwidths may be selected manually,
or coupled to frequency span.

Synchronously tuned 4 poles.
Approximately Gaussian shape.

Video Bandwidth (-3 dB)
Range

Shape

30 Hz to 1 MHz, selectable in 1, 3, 10 increments,
accuracy £30% and 3 MHz. Video bandwidths
may be selected manually, or coupled to
resolution bandwidth and frequency span.

Post detection, single pole low-pass filter used to
average displayed noise.
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Tzhle 1-4. HP 859%3A Characteristics (2 of 6}

AMPLITUDE CHARACTERISTICS

Abselute Amplitude Calibration Uncertainty®

+0.25 dB

Log Scale Switching Uncertainty

Negligible error.

FM Demod/TV Sync Trigger {Option 102)
Demod Tune Listen

TV Trigger (Options 101 and 102)

Carrier Level for Trigger
Compatible Formats
Field Selection

Trigger Polarity

Line Selection

Internal speaker, rear panel earphone jack

and front panel volume control. Adjustable
squelch conirol mutes the audio signal to the
speaker /earphone jack based on the level of
the demodulated signal above 22 kHz. An
uncalibrated demodulated signal is available on
the AUX VIDED OUT connector at the rear
panel. ‘ '

Triggers sweep of the analyzer after the sync
puise of a selected iine of a TV video field.

Top 60% of Linear Display.
NTSC, PAL, SECAM.
Even, Odd, Noninterlaced.
Positive, Negative.

10 to 1021,

Input Attenunation Uncertaintyt

Attenuator Setting

0dB

10 dB

20 dB

30 dB

40 dB

50 dB

60 dB

70 dB

9 kHz to 12.4 GHz 12.4 to 19 GHz 18 to 22 GHz

+0.75 dB +1.0 dB +1.0d4B
Reference
+0.75 dB +0.75 dB +1.0 dB
+0.75 dB +1.0dB +1.25 dB
+0.75 dB +1.25 dB +2.0 4B
4+1.0 dB +1.5 dB +2.5 dB
+1.5dB +2.0 dB +3.0dB
+2.0 dB +2.5 dB +3.5 dB

Tnput Atéenmator 10 dB Step Uncertainty
Center Frequency
9 kHz to 19 GHz
18 GHz to 22 GHz

(Attenuator Setting 10 to 70 dB)

+1.0 dB/10 dB
+1.5 dB/10 dB

Inpui Aftenuator Repeatability +6.05 dB
RF Input SWR
300 MHz, at 10 dB aiten 1.2:1
0 kHz to 12.4 GHz, at 10 to 70 dB atten 1.5:1
12.4 GHz to 19 Gz, at 10 to 70 dB aiten 2.0:1
19 GHz to 22 GHyz, at 10 to 70 dB atten 2.0:1

* Frror in the CAL AMPTD routine. Absolute amplitude reference settings: 300 MHz Center
Frequency; 10 dB Input Attenuator; —20 dBm Reference Level; 3 kHz Resolution Bandwidth; Linear

Scale.

f Referred to 10 dB input attenuator setting; See Table 1-3, Frequency Response Specification.
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Table 1-4. HP 8593A Characteristics (3 of 6)

DYNAMIC RANGE

NOMINAL DYNAMIC RANGE

SENSITIVITY t kHz RBW < -
mmmemenes THIRD ORDER INTERMOD rd -
" ’é‘ »-----\isacewo ORDER DISTORTION P
% o \ \ Wy’
< I
1.4 g X\ o
) 2l
\
- N 70 S
rd
< _ 80
2~ 90
100
-70 ~60 -50 —4.G dBm
MIXER LEVEL
HP 8593A Dynamic Range
FRONT PANEL INPUT / OUTPUT
INPUT 500
Connector Type N female
Impedance 50 nominal

INPUT 500 (Option 026)
Connector APC 3.5 male
Impedance 50€ nominal

PROBE POWER™ _
Voltage/Current : +15 V de, £7% at 150 mA max
—12.6 V de £10% at 150 mA max

* Total current drawn from the +15 V dc on the PROBE POWER and the AUX INFERFACE
cannot exceed 150 mA. Total current drawn from the —12.6 V dc on the PROBE POWER . and the
—15 'V de on the AUX INTERFACE cannot exceed 150 mA.
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Table 1-4. HP B593A Characleristics (4 of 6)

REAR-PANEL INPUTS / OUTPUTS

1¢ MHz REF OUTPUT
Connector
Impedance
Qutput Amplitude

FXT REF IN
Connector

Input Amphitude Range
Frequency

AUX IF OUTPUT
Frequency
Amplitude Range
Impedance

AUX VIDECG OUTPUT
Connector
Amplitude Range

EARPHONE (Option 102)
Connector

EXT KEYBOARD (Option 021/023)

EXT TRIG INPUT
Connector
Trigger Level

HI-SWEEP IN/OUT
Connector
Output
Input

MONITOR OUTPUT
Connector
Format

REMOTE INTERFACE
Option 021, HPIB
HPIB Codes
Option 023, R5-232

SWEEP CUTPUT
Connector
Amplitude
TV TRIG OUT (Options 101 and 102}

Connector
Amplitude

BNC {emale
500
>0 dBm

BNC female

Note: Analyzer noise sideband and spurious response
performance may be affected by the quality of the external
reference used.

~2 to +10 dBm
10 MUz

21.4 MHz
—10 to —60 dBm
504 nominal

BNC female
0 to 1 volt (uncorrected)

1/8 inch monaural jack

Interface compatible with HP part number C1405 Gption
ABA and most IBM/AT non-auto switching keyboards.

BNC female
Positive edge initiates sweep in EXT TRIG mode (TTL).

BNC female
FTI1. high—sweep, low=retrace
Open collector, low stops sweep,

BNC fernale
NTSC Video, 19.2 kHz horizontal rate.

SH1, AHIL, T6, SR1, RL1, PPO, DCI, Cl1, C2, C3 and C28

BNC female
0 to +10 volt ramp

BNC female
Negative edge corresponds to start of the selected TV line
after syne pulse (TTL).
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Table 1-4. HP 8593A Characteristics (5 of 6)

WEIGET
Net
HP 8593A 16.4 kg (36 Ib)
Shipping '
HP 8593A 19.1 kg (42 Ib)
DIMENSIONS

A =8 in (200 mm)

B = 7.25 in (184 mm)

C = 14.69 in (373 mm)
D = 13.25 in (337 mm)
E = 18.12 in (460.5 mm)

TOR

|
-

HP 8593A Dimensions
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Table 1-4. HP B593A Characteristics {6 of 8)

AUX INTERFACE

Connector Type : ¢ Pin Subminiature “I”

Counnector Pinout

Pin # Function Current “Logic” Mode “Serial Bit” Mode
1 Countrol A — TTL Gutput Hi/Lo TTL Output Hi/Lo
2 Control B — TPL Cutput Hi/Lo TFL Cutput Hi/Lo
3 Controt C — TTL Cutput Hi/Lo Strobe
4 Control D — TTL Qutput Hi/Lo Serial Data
5 Contro} 1 e TTL Input Hi/Lo TTL Input Hi/Le
6 Gnd — Gnd Gnd
7t —~15 Vdc £7% | 150 mA — —
g* +5 V de £5% 150 mA — —
9% +15 V de £5% 150 mA — —

* Exceeding the 45 V current limits may result in loss of factory correction constants.

t Total current drawn from the +15 V dc on the PROBE POWER and the AUX INTERFACE
cannot exceed 150 mA. Total current drawn from the —12.6 ¥V dc on the PROBE POWER and the
—15 V dc on the AUX INTERFACE cannot exceed 150 mA.
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Electrostatic Discharge

Electrostatic discharge (ESD) can damage or destroy electronic components. All work on
electronic assemblies should be performed at a static-safe work station. Figure 1-3 shows an
example of a static-safe work station using two types of ESD protection:

# Conductive table-mat and wrist-strap combination.

w Conductive floor-mat and heel-strap combination.

Both types, when used together, provide a significant level of ESD protection. Of the two,

only the table-mat and wrist-strap combination provides adequate ESD protection when used
alone,

To ensure user safety, the static-safe accessories must provide at least 1 M of isolation from
ground. Refer to Table 1-5 for information on ordering static-safe accessories.

Warning These techniques for a static-safe work station should not be used when
: working on circultry with a voltage potential greater than 500 volts.

™. —
Building
.;“ﬁ‘”} Ground
1 MegQOhm
Resistor =
A
7 = ™
Taoble Mot

Building
Ground
rist Strap =
] or E
\j? Me gOhm
Resistor

& b g
[
[N

g
‘z
%

§- Floor Mat _——”‘“—'“‘
£ §

Figure 1.3. Example of a Static-Safe Work Station
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Reducing Damage Cau.sed by ESD

The following suggestions may help reduce ESD damage that occurs during testing and
servicing operations.

& Before connecting any coaxial cable to an analyzer connector for the first time each day,
momentarily ground the center and outer conductors of the cable.

& Personnel should be grounded with a resistor-isolated wrist strap before touching the center
pin of any connector and before removing any assembly from the unit.

® Be sure that all instruments are properly earth-grounded to prevent a buildup of static
charge.

Table 1-5 lists static-safe accessories that can be obtained from Hewlett-Packard by using the
HP part numbers shown.
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Table 1-5. Static-Safe Accessories

Accessory

Description

HT Part Number

Static-control mat and ground wire | Set includes: 9300-0797
3M static-control mat, 0.6 m x 1.2 m
(2t x 4 1)
ground wire, 4.6 m {15 fi)
{The wrist strap and wrist-strap cord
are not included. They must be ordered
separately.)
Wrist-strap cord 1.5 m (5 ft) 9300-0980
Wrist strap Black, stainless steel with four adjustable 9300-1383
links and 7-mm post-type connector (The
wrist-strap cord is nof included.)
ESD heel strap Reusable 6 10 12 9300-1169
months
Hard-surface static-control mat* Large, black, 1.2 m x 1.5 m (4 ft x 5 ft) 92175A
Small, black, 0.9 m x 1.2 m (3 ft x 4 ft) 92175C
Sofit-surface static-control mat¥ Brown, 1.2 m x 24 m (4 ft x 8 ft) 921758
Tabletop static-control mat* 58 92175T
em x 76 em (23 in x 30 in)
Antistatic carpet*® Small, 1.2 m
x 1.8 m (4 ft x 6 ft)
natural color 92176A
russet color 92176C
Large, 1.2m x 2.4 m (4 ft x 8 1)
natural color 921768
russet color 92176D

availability in other countries.

* These accessories can be ordered either through a Hewlett-Packard Sales Office or through
HP DIRECT Phone Order Service. In the USA, the HP DIRECT phone number is (800) 538-8787.
Contact your nearest Hewlett-Packard Sales Office for more information about HP DIRECT
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Installation and Preparation for Use

What You'll Find in This Chapter

This chapter describes the process of getting the spectrum analyzer ready to use. The
process includes initial inspection, setting up the unit for the selected ac power source, and
performing automatic self-calibration routines. Information about insertion of the memory
card, replacement of the memory card battery, and replacement of the analyzer battery is also
provided.

Getting Ready

initial inspection

Inspect the shipping container for damage. If the shipping container or cushioning material is
damaged, keep it until you have verified that the contents are complete and you have tested
the analyzer mechanically and electrically.

The analyzer is packed within a carton as shown in Figure 2-1. Table 2-1 contains the
description and part numbers of the packaging materials. Table 2-2 contains the accessories
shipped with the analyzer. If the contents are incomplete or if the analyzer does not pass the
verification tests (procedures are provided in Chapter 3 and in Chapter 4), notify the nearest
Hewleti-Packard office. If the shipping container is damaged or the cushioning material shows
signs of stress, also notify the carrier. Keep the shipping materials for the carrier’s inspection.
The HP office will arrange for repair or replacement without waiting for a claim settlement.

If the shipping materials are in good condition, retain them for possible future use. You may
wish to ship the analyzer to another location or to return it to Hewlett-Packard for service.
See “How to Return Your Analyzer for Servicing,” in Chapter 8.

Mote Complete instructions for installing your analyzer in an equipment rack are
provided in a service note that is included with Options 908 and 909 Rack
ﬁ Mounting Kits.
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Figure 2-1. HP 8591A/8593A Packaging

Table 2-1. Packaging Materials

Jtem

Description

EP Part Number

H &0 b2

Outer Carton

Foam Pad Set

Bottom Tray
Front Frame Tnsert

9211-5636
08596-80013
08590-80014

9220-4488
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Tahle 2-2. Accessories Supplied with the Analyzer {(but not Shown)

Deseription

P Pari Number

Comments

32 kilobyte Memory Card
Memory Card Holder

Adapter, Type N (m) to BNC (f)
Adapter, BNC (m) to SMA (f)

Connector, APC-3.5 mm (f) to (f)

Reference Connector

Cable, 50, BNC

Cable, SMA (m) to type N (m)
Cable, 75 BNC

Cable, SMA (m) to SMA (m)

Power cable

EP 0956-1964
BP 9222-1545
HP 1250-0780
HP 1250-1700

HP 5061-5311

HP 1250-1499

HY 8120-2682

HP 8120-5148

HP 5062-6452

HP 08592-60061

See Table 2-4

Shipped with analyzer.
Shipped with analyzer.

Not shipped with Option 801
or Option §26. Two adapters
are shipped with Option 010.
Shipped with Option 026
only.

Shipped with Option (26
only.

Shipped connected between
the 10 MHz REF OUT and
the EXT REF IN on the rear
panel of the analyzer.

Not shipped with Options
001, 011, or (26.

Not shipped with HP 8591A
analyzers or Option 026.
Shipped with Options (01 or
011 only.

Shipped with Option 026
only.

Shipped with analyzer.

Preparing the Analyzer for Use

The analyzer is a portable instrument and requires no physical installation other than

connection to a power source.

Caution

De not connect ac power until you have verified that the line voltage is
correct, the proper fuse is installed, and the line voltage selector switch is
properly positioned, as described in the following paragraphs. Damage to the
equipment could result.

Power Requirements

Table 2-3. Power Requirements

Characteristic Requirement
Input Voltage 86 to 127, or 195 to 250 V rms
Frequency 47 to 66 He
Tnput Voltage (for 400 Hz operation) | 103 to 126 V rms, 400 Hz +£10%
Power <300 VA
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Sefting the Line Voltage Selector Switch

Caution Before connecting the analyzer to the power source, you must set the
rear-pane] voltage selector switch correctly to adapt the analyzer to the power
# source. An improper selector switch setting can damage the analyzer when it

is turned on.

Set the instrument’s rear-panel voltage selector switch to the line voltage range (115 V or
230 V} corresponding to the available ac voltage. See Figure 2-2. Insert a small screwdriver
or similar fool in the slot and slide the switch up or down so that the proper voltage label is
visible.

Figure 2-2. Setting the Line Voltage Selector Switch

Checking the Fuse

The recommended fuse is size 5 by 20 mm, rated F5A, 250 V (IEC approved)., This fuse may
be used with input line voltages of 115 V or 230 V. Its HP part number is 2110-0769.

In areas where the recommended fuse is not available, a size 5 by 20 mm, rated fast blow, 5 A,
125 V (UL/CSA approved) fuse may be substituted. Use this fuse with an input line voltage
of 115 V only. Tts HP part number is 2110-0756.

The line fuse is housed in a small container beside the rear-panel power connector (see Figure
2-3). The container provides space for storing a spare fuse, as shown in the figure.

To check the fuse, insert the tip of a screwdriver in the slot at the middle of the container and
pry gently to extend the container.

Note The fuse container is attached to the line module; it cannot be removed.

v

The fuse closest to the analyzer is the fuse in use. If the fuse is defective or missing, install a
new fuse in the proper position and reinsert the fuse container.
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Figure 2-3. Checking the Line Fuse

Power Cable

The analyzer is equipped with a three-wire power cable, in accordance with international
safety standards. When connected to an appropriate power line outlet, this cable grounds the
instrument cabinet.

Warning Failure to ground the analyzer properly can result in personal injury. Before
trning on the analyzer, you must connect its proteclive garth terminals o the
protective conductor of the main power cable. Insert the main power cable plug
only Into a socket outlet that has a protective earth contact. DO NOT defeat
the earth-grounding protection by using an extension cable, power cable, or
autolransformer without a protective ground conductor.

if you are using an autoiransformer, make sure its common terminal is
connected to the protective earth contact of the power source outlet socket.

Various power cables are available to connect the analyzer to the types of ac power outlets
unique to specific geographic areas. The cable appropriate for the area to which the analyzer
is originally shipped is included with the unit. You can order additional ac power cables

for use in different areas. Table 2-4 lists the available ac power cables, illustrates the plug
configurations, and identifies the geographic area in which each cable is appropriate.
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Table 2-4. AC Power Cables Availlable

« CABLE PLUG CABLE CABLE FOR USE
PLUG TYPE HP PART DESCRIPT ION LENGTH COLOR IN COUNTRY
NUMBER CM ( INCHES)
250V 81201351 | Straight**BS1363A 229 (20) Mint Gray | Great Gritain,
g 81201703 | 90 229 {(90) Mint Groy [ Cyprus, Nigeria,
cf o Rhodesia,
L N Singapore,
So.Africe, India
8120-1369 |Straight™ *NZSS198/ASCH12| 201 (78) Groy Australia,
8120~06586 | 90 221 {87} Groy New Zeoiand
250v 8120~1689% | Straight¥*CEE7-Y11 201 (79) {Mint Gray | East ond West
8120~1682 | 90 201 (79) Mint Groy | Europe, Saudi
Arabia, United
Arab Republic
(unpolarized in
many nations)
125v 81201348 | Straight¥*NEMAS-15P 203 {80) Biack United States
8120-13%88 | g0° 203 (80) Black Canada,
8120-1754 | Straight®*NEMAG-15p 91 (38) Biack Japan (100 V or
200 V),
8120-1378 | Straight{**NEMAS-15P 203 (80) Jade Groy | Mexico,
B120-1521 | g0 203 (80) Jade Gray | Phiillipines,
8120~1676 | Straight* NEMAS-15P 91 (36) Jode Gray | Taiwen
8120-2104 | Straight*¥3gviois 201 (79) Gray Switzer tand
1959-24507
Type 12
8120-0698 | Stroight ¥ NEMAS-15pP
8120~1860 | Straight¥*¥cEEE22-V|

¥ E = Egrih Ground; L
% % Part number
HP Part Number

= Lins; N = Neutral,.
for plug is indusiry identifier for plug oniy. Number shown for cable is
for compiete cable,

including plug.
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Turning on the Analyzer for the First Time

When you turn the analyzer on for the first time, you should perform frequency and
amplitude self-calibration routines to generate correction factors and indicate that the wunit is
functioning correctly.

Perform the following steps:

1. Ensure the reference connector is connected between the 10 MHz QUTPUT and EXT REF
IN rear-panel connectors. See Figure 2-4.

O

LO 10 MHz REF

CUTPUT earpnone  QUTPUT EXT REF N SER
o O sy [oeT
TV TRIG ' SWEEP+TUNE
QUTPUT QUTPUT

O O O O

SWEEP HIGH SWEEP AUX VIDEQ AUX IF
OUTPUT IN/OUT QuUTPUT QUTPUT

EXT TRIG
£XT
kevsoarp  NPUT

= (TTL) T
[Sj © el

)

Figure 2-4, Reference Connector

If you wish to use an external 10 MHz source as the reference frequency, disconnect the
reference connector from the rear-panel and connect an external reference source to the
EXT REF IN connector on the rear panel.

2. Plug the power cord into the analyzer.

3. Press (LINE).

After a few seconds, the screen displays the firmware date (for example, 31.1.89 indicates
31 January 1989).

MNote Record the firmware date and keep it for reference. If you should ever need to
i call Hewleti-Packard for service or with any questions regarding your analyzer,
% it will be helpful to have the firmware date readily available.
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If your analyzer is equipped with Option 021 (HP-IB interface), the appropriate interface
address (RP-IB ADRS: XX) also appears on the screen.

If your analyzer is equipped with Option 023 (RS-232 interface), the baud rate (RS232:
XXXX) is displayed.

4. To meet spectrum analyzer specifications, allow a 36 minute warm-up before attempting
to make any calibrated measurements, Be sure to calibrate the analyzer only after the
analyzer has met the operating temperature conditions.

5. Connect the type N (m) to BNC (f) connector (shipped with the analyzer) to the INPUT
50€2. Connect the 509 coaxial cable (also shipped with the instrument) between the
front-panel CAL OUT and the INPUT 500 connector.

Option 001: Omit the adapter and use the 7582 cable to connect the CAL OUT and the
INPUT 75{ connectors.

Option 026: Connect the SMA (m) to SMA (m) cable to the analyzer input with
APC-3.5 mm connector, Connect the cable to CAL OUT with the BNC to SMA adapter.

6. Perform the frequency and amplitude self-calibration routine by pressing and

During the frequency routine, CAL: SWEEP, CAL: FREQ, and CAL: SPAN are displayed as the
sequence progresses. For an Option 102, CAL: FM GAIN + OFFSET is alsc displayed. During
the amplitude routine, CAL; AMPTD, CAL: 3 dB BW, CAL: ATTEN, and CAL: LOGAMP are
displayed as the sequence progresses. CAL: DONE appears when the routine is completed.
Any failures or discrepancies produce a message on the screen; see Appendix A.

7. When the frequency and amplitude self-calibration

have been completed
successfully, store the correction factors by pressing {

The self-calibration routines calibrate the analyzer by generating correction factors. The
softkey stores the correction factors in the area of analyzer memory that is saved
when the analyzer is turned off; the analyzer will automatically apply these factors in future
measurements, If s not pressed, the correction factors remain in effect until the
unit is turned off.

For analyzers with Option 010 or 011, the tracking-generator self-calibration routine should be
performed prior to using the tracking generator.

. TB; GEN. routine uses the absolute amplitude level of
the analyzer amplitude should be calibrated prior to using

RMote Since the

1. To calibrate the tracking generator, connect the tracking generator output (RF OUT 508)
to the analyzer input connector, using an appropriate cable and BNC-to-Type N adapters.

Nota A low-loss cable should be used for accurate calibration. Use the 560 cable
shipped with the analyzer (Option 011: use the 756 cable shipped with the
analyzer).
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2. Press the following analyzer keys:

s E

STIGNAL NOT FOUND will be displayed if the tracking generator output is not connected fo the
analyzer input.

the area of analyzer memory that is saved when the analyzer is turned
E.

For HP 8593A analyzers only, the self-calibration routine should be performed
periodically. See “When Is Self-Calibration Needed?” in Chapter 5 for some helpful guidelines
on how often the self-calibration routines should be performed.

elf-calibration routine:

To perform the

1. Connect a low-loss cable (such as HP part number 8120-5148) from 100 MHz COMB OUT
to the analyzer input.

2. Press

4 minutes.

3. Press

The YTF self-calibration routine completes in approximately

When the self-calibration routines have been completed successfully, the analyzer is ready for
normal operation.

inserting a Memory Card

Use the following information to ensure that the memory card is inserted correctly. Improper
insertion causes error messages to occur, but generally does not damage the card or
instrument. Care must be taken, however, not to force the card into place. The cards are easy
to insert when installed properly.

1. Locate the arrow printed on the card’s label.

9. Insert the card with its arrow matching the raised arrow on the bezel around the
card-insertion slot. See Figure 2-5.
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Figure 2.8, inserting the Memory Card

3. Press the card into the slot. When correctly inserted, about 19 mm {(0.75 in) of the card is
exposed from the slot,
Changing the Memory Card Battery

It is recommended that the memory card battery be changed every 2 years. The battery is a
lithium commercial CMOS type battery, part number CR 20186.

Note The minimum lifetime of the battery (under ordinary conditions) is more than
i 2 vears.,

¥

The date that the memory card battery was installed is either engraved on the side of the
memory card or written on a label on the memory card.

If the memory card does not have a label with the date that the battery was installed, use the
date code engraved on side of the memory card. The date code engraved on the memory card
consists of numbers and letters engraved in the black plastic on the side of the memory card.
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{See Figure 2-6). The first number indicates the year, the following two characters indicate
the month, and the following number indicates the week in the month that the memory card
battery was installed. For example, 80C3 indicates the battery was installed in the third week
in October in 1988,

Figure 2-6. Memory Card Battery Date Code Location

Procedure to Change the Memory Card Battery

The battery is located beside the card’s write-protect switch on the end opposite the
connector.

Caution The battery power enables the memory card’s memory to retain data. You
. can lose the data when the battery is removed. Replace the battery while the
card is installed in a powered-up instrument.

1. Locate the groove along the edge of the battery clip. See Figure 2-7.
2. Gently pry the battery clip out of the card. The battery fits within this clip.

3. Replace the battery, making sure the plus () sign on the battery is on the same side as
the plus (+) sign on the clip.

4. Insert the battery clip into the memory card, holding the clip as oriented in Figure 2-7.
(Face the “open” edge of the clip toward the write-protect switch on the memory card.)

5. Write the date that the battery was replaced on the memory card label. This will help you
to remember when the battery should be replaced.
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Figure 2-7. Memory Card Battery Replacement

Analyzer Baltery Information

The HP 8591A and HP 8593A Spectrum Analyzers use a 3.6 V lithium battery to enable the
analyzer memory to retain data. The date when the battery was installed is on a label on the
rear panel of the analyzer. (See Figure 2-8.)

The minimum life expectancy of the battery is 8 years at 25°C, or 1 year at 55°C. If
you experience problems with the battery or the recommended time period for battery
replacement has elapsed, see “How to Return Your Analyzer for Service” in Chapter 8.

If you wish to replace the battery yourself, you can purchase the service documentation that
provides all necessary test and maintenance information. The battery is soldered onto the
analyzer’s processor board.

You can order the service documentation for the HP 8591A or HP 8593A through your HP
Sales and Service office. The package is described under “Service Documentation for the
HP 8591A (Option 915)" or “Service Documentation for the HP 8593A (Option 915)” in
Chapter 1 of this manual.
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After replacing the analyzer battery, write the date of battery replacement on the rear-panel
label.

TYPICAL BATTERY LIFE BATTERY
(FOR CAL IBRATION & USER MEMORY) INSTALLED

/N REFER TO SERVICE MANUAL
8 YEARS AT 25°C T YEAR AT 55°C

REPLACED

Figure 2-8. Rear-Panel Battery Information Label
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Verifying Specified Operation for the HP 8591A

What You'll Find in This Chapter

This chapter contains test procedures which test the electrical performance of the HP 8591A
Spectrum Analyzer,

None of the test procedures involve removing the cover of the spectrum analyzer.

What is Performance Verification?

Performance Verification verifies that the spectrum analyzer performance is within all
specifications of Table 1-1. It is time-consuming and requires extensive test equipment.
Performance Verification consists of all the performance tests. See Table 3-1 for a complete
listing of performance tests.

Table 3-1. Perftormance Verification Tests for the HP 85814

Test
Number Test Name

i 10 MHz Reference Accuracy (Standard Timebase)

2. Frequency Readout Accuracy and Marker Count Accuracy
3. Noise Sidebands

4. Residual FM

5. System Related Sidebands

6. Frequency Span Readout Accuracy

7. Sweep Time Accuracy

8. Scale Fidelity

9. Input Attenuator Accuracy

10. Reference Level Accuracy

11. | Resolution Bandwidth Switching Uncertainty

12. | Calibrator Amplitude Accuracy

13. Frequency Response

14. | Spurious Response

15. | Gain Compression

16. | Displayed Average Noise Level

17. HResidual Responses

18. |10 Mz Reference Output Accuracy (Option 004)

19. |Fast Time Domain Sweeps (Option 101}

20. Absolute Amplitude, Vernier, and Power Sweep Accuracy (Option 010 or 011)
91. | Output Attenuator Accuracy (Option 010 or 011)

92, |'Tracking Generator Leve] Flatness {Option 010 or 011}
23. Harmonic Spurious Qutputs (Option 010 or 011)

94. | Non-Harmonic Spurious Qutputs {Option 010 or 011}
95. | Tracking Generator Feedthrough (Option 010 or 011)
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What Is Operation Verification?

Operation Verification consists of a subset of the performance tests which test only the

most critical specifications of the analyzer. It requires less time and equipment than the
Performance Verification and is recommended for verification of overall instrument operation,
either as part of incoming inspection or after repair. Operation Verification consists of the
following performance tests:

Table 3-2. Operation Verification Tests for the HP 85914

Test
Number TFest Name
-~ 2, Frequency Readout Accuracy and Marker Count Accuracy
~3. Noise Sidebands
w8, Frequency Span Readout Accuracy
8. Scale Fidelity
g, Input Attenuator Accuracy
0. Reference Level Accuracy
«11. | Resolution Bandwidth Switching Uncertainty
12. [ Calibrator Amplitude Accuracy
43, Frequency Response
w14, Second Harmonic Distortion (part of Spurious Response)
16. Displayed Average Noise Level

Before You Start the Verification Tests
There are four things you should do before starting a verification test:

1. Switch the analyzer on and let it warm up in accordance with the Temperature Stability
specification in Table 1-1.

2. Read “Making a Measurement” in Chapter 5.

3. After the analyzer has warmed up as specified, perform the self-calibration procedure
documented in “Improving Accuracy With Calibration Routines” in Chapter 5. The
performance of the analyzer is only specified after the analyzer calibration routines have
been run and if the analyzer is autocoupled.

4. Read the rest of this section before you start any of the tests, and make a copy of the
Performance Verification Test Record described in “Recording the Test Results.”

Note Use only 754} cables, connectors, or adapters on the 750 input of an Option
i 001 or damage to the input connector will occur.
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Test Equipment You'll Need

Table 3-3 lists the recommended test equipment for the performance tests. The table also lists
recommended equipment for the analyzer’s adjustment procedures which are located in the
JIP 85914 Service Manual. Any equipment that meets the critical specifications given in the
table can be substituted for the recommended model(s).

Recording the Test Results

A small test results table is provided at the end of each fest procedure for your convenience in
recording test results as you perform the procedure.

in addition, a complete Performance Verification Test Record, (Table 3-28), has been provided
at the end of the chapter. We recommend that you make a copy of the table, record the test
results on the copy, and keep the copy for your calibration test record. This record could
prove valuable in tracking gradual changes in test results over long periods of time.

if the Analyzer Doesn’t Meet Specifications

If the analyzer fails a test, rerun the CAL D routine, press
repeat the test. If the analyzer still fails o pecifications, complete any remaining
tests and record all test results on a copy of the test record. Then refer to “Problems” in
Chapter 8, for instructions on how to solve the problem.

Periodically Verifying Operation

The analyzer requires periodic verification of operation. Under most conditions of use,
you should test the analyzer at least once a year with either Operation Verification or the
complete set of Performance Yerification tests.
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Table 3-3. Recommended Test Equipment

Power Sensor

Amplitude Range: —20 dBm to ~70 dBm
Maximum SWR: 1.1 (300 MHz)

Critical Specifications for Recommended
Instrument Equipment Substitution Model Use*
Synthesized Frequency Range: 10 MHz to 1.8 GHz HP 8340A/B PA,T
Sweeper Frequency Accuracy (CW): £0.02%
Leveling Modes: Internal and External
Modulation Modes: AM
Power Level Range: —35 to +16 dBm
Synthesizer Frequency Range: 0.1 Hz to 500 Hg HP 33258 P
Function Frequency Accuracy: +0.02%
Generator Waveform: Triangle
Synthesizer/ Frequency Range: 500 Hz to 80 MHz HP 33354 PAT
Level Generator Amplitude Range: +12 to ~85 dBm
Flatness: :£0.15 4B
Attennator Accuracy: +0.09 dB
AM/FM Signal Frequency Range: 1 MHz to 1000 MHz HP 8840B, PAT
Generator Amplitude Range: —35 to +16 dBm Option 002
SSB Noise: <—120 dBc/Hz at 20 kHz offset
Measuring Compatible with Power Sensors HP 80024 PAT
Receiver dB Relative Mode
Resolution: .01 dB
Reference Accuracy: +1.2%
Tuned RF Level Mode:}
‘Tuned RF Level Accuracy: <+£0.15 dB
Tuned RF Level Frequency: 300 MHz +1 MHz
Power Power Range: Calibrated in dBm and P 436A PAT
Meter dB relative to reference power —70 dBm
to +44 dBm, sensor dependent
Power Frequency Range: 100 kHz to 1800 Mtz HP 84824 PAT
Sensor Maximum SWR:  1.60 (100 kHz to 300 kHz)
1.20 (300 kHz to 1 MHz)
1.1 (1 MHz to 2.0 GHz)
1.30 (2.0 to 2.9 GHz)
Power $ Frequency Range: 1 MHy to 2 GHy HP 8483A PAT
Sensor Maximum SWR: 1.18 (600 kHz to 2.0 GHz)
75 ohms
Low-Power Frequency Range: 300 MHz HP 8484A PA,T

* P = Performance Test, A = Adjustment, T o Troubleshooting
t Option 001 and Option 011 Ounly

{ Tuned RF Level mode required for Cptions 010 or 011 only.
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Table 3-3. Recommended Test Equipment (continued)

Critical Specifications for Recormmended
Instrmment Equipment Substitution Model Use®

Microwave Frequency Range: 9 MHz to 7 GHz HP 5343A PAT
Frequency Timebase Accy {(Aging): <5 x 1071%/day
Counter
Frequency Frequency: 10 MHz HP 50618 PA
Standard Timebase Accy (Aging): <1 x107°/day
Oscilloscope Bandwidth: dc to 100 MHz HP 1741A T

Vertical Scale Factor of & V/Div
Universal 1 Frequency: 10 MHz HP 5334A/B PAT
Frequency Resolution: 3:0.002 Hz
Counter External Timebase
Digital Input Resistance: >10 megohms HP 34564 PAT
Voltmeter Accuracy: 210 mV on 100 V range
DVM Test Leads For use with HP 3456A P 34118 AT
Spectrum Frequency Range: 10 MHz to 7 Gz HP 8566A/B P,A,T
Analyzer Relative Amplitude Accuracy:

100 kHz to 1.8 GHz: <£1.8 dB

Frequency Accuracy: <=%10 kHz @ 7 GHz
Minimum §{ 50 to 7% ohm, matching HP 118528 PAT
Loss Frequency Range: de to 2 GHz
Adapter Insertion Loss; 5.7 dB
Power Frequency Range: 50 kHz to 1.8 GHz HP 11667A PA
Splitter Insertion Loss: 6 dB (nominal)

Output Tracking: <0.25 dB

Equivalent Output SWR: <1.22:1
Directional Frequency Range: 0.1 to 110 MHz HP 8721A PT
Bridge Directivity: >40 dB

Maximum VSWR: 1.1:1

Transmission Arm Loss: 6 dB (nominal)

Coupling Arm Loss: 6 dB (nominal)
10 dB Type N (m to f) HP 8491A PAT
Attenuator Frequency: 300 Mz Option 018

| * P = Performance Test, A = Adjustment, T=Troubleshooting

1 Option 001 Only

1 Option 004 Only
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Table 3-3. Recommended Test Equipment {continued)

Critical Specifications for Recormmended
Instrument ‘ Equipment Substitution Model Use*
1 dB Step Attenuation Range: § to 12 dB HP 355C PA
Attenuator Frequency Range: 50 MHz
Connectors: BNC female
10 dB Step Attenuation Range: 0 to 30 dB HP 355D PA
Attenuator Frequency Range: 50 MHy
Connectors: BNC female
Low Pass Cutoff Frequency: 50 MHz 0855-0306 P,T
Filter Rejection at 80 MHz: >50 dRB
Low Pass Cutofl Frequency: 300 MHz 0955-0455 PAT
Filter Bandpass Insertion Loss: <0.9 dB
at 300 MHz
Stopband Insertion Loss: >40 dB
at 435 MHz
Termination Impedance: 50 ohms (nominal) HP 908A P,T
(2 required for option 010)
Termination 1 Impedance: 75 ohms {nominal) HE S09E P,T
(2 required for option 011) Option 201
Logic Pulser TTL voltage and current drive levels HP 546A T
Digital Sensitivity: 1 mA to 500 mA HP 5347A T
Current Frequency Response: Pulse trains to 10 MHz
TFracer Minimum Pulse Width: 50 ns
Pulse Rise Time: <200 ns
Logic Clip TTL voltage and current drive levels HP 348A T
Cable Type N, 163 cm (72 in) HP 11500A PAT
Cable Frequency Range: dec to 1 GHz HP 105034 P,AT
Length: 291 em (36 in)
Connectors: BNC (m) both ends
{4 required}
Cable Frequency Range: dec to 310 MHz HP 10502A P,AT
Length: 20 cm (9 in)
Conunectors: BNC (m) both ends
Cable 1 BNC, 75 ohms, 30 cm (12 in) 5062-6452 PAT
Cable t BNC, 75 ohms, 120 cm (48 in) 15525-80010 PAT

t Option 001 Only

* P = Performance Test, A = Adjustment, T=Troubleshooting
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Table 3-3. Recommended Test Equipment (continued)

Critical Specifications for Recommended
Instrument Equipment Substitution Model Pse®
Test Cable Length: >91 cm (36 in) 85680-60093 . AT

Counnectors: SMB () to BNC (m)
(2 required)

Adapter Type N (f) to BNC (f) | 1250-1474 P,A,'I’

Adapter Type N (m) to BNC (f) (4 required) 1250-1476 PAT
Adapter Type N (m) to BNC (m) 1250-1473 - PAT
{2 required)
Adapter Type N (f) to BNC (m) 1250-1477 PAT
Adapter Type N (m) to APC 3.5 (m) 1250-1743 PAT
Adapter Type N (I) to APC 3.5 (f) 12506-1745 PAT
Adapter APC 3.5 (f) to APC 3.5 (f) 5061-5311 P,A,T
Adapter Type N (£) to BNC (m), 7592 1250-1534 P AT
Adapter | BNC (m) to BNC (m}, 758 1250-1288 PAT
Adapter Type N (£) to APC 3.5 (m) 1250-1750 PAT
Adaptert Type N (f), 75 ohms, to 1250-0597 PAT
Type N {m), 50 ohms
Adapter BNC {f) to dual banana plug 1251-1277 PAT
Adapter SMB (f) to SMB (f) 1250-0692 AT
Adapter SMB (m) to SMB (m) 1250-0813 AT
Adapter BNC (m) to BNC (m) | 12500216 PAT
Adapter BNC tee (m) (f) (f) 1250-0781 T
Adapter BNC (£) to SMB (m) 1250-1237 AT
Active 5 Hz to 500 MHz : HP 41800A T
Probe 300 kHz to 3 GHz HP 85024A

* P = Performance Test, A = Adjustment, T=Troubleshooting

1 Option 001 Only
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1. 10 MHz Reference Accuracy (Standard Timebase)

Specification
Frequency: + 1 x 10~7/day
Settability: +0.5 x 1076

Related Adjustment
10 MHz Frequency Reference Adjustment (Standard Reference).

MNote If the spectrum analyzer has Option 004, Precision Frequency Reference
installed, perform verification test number 18, “10 MHz Reference Output
ﬁ Accuracy {Option 004),” instead.

Description

A frequency counter, which is locked to a 10 MHz reference, is connected to the CAL QUT.
This yields better effective resolution. Two frequency measurements are made 24 hours apart.
The diflerence between the two frequencies is calculated and compared to specification.

The settability is measured by changing the setting of the digital-to-analog converter (DAC)
which controls the frequency of the timebase. The frequency difference per DAC step is
calculated and compared to the specification. '

Equipment

Frequency Counter .............o.iiiiiiei i, HP 5343A
Frequency Standard—any 10 MHz Frequency Standard with aging rate of
<+1 x 1072 per day such as the HP 5061B

Cable
BNC Cable, 122 cm (48 in) (2 requited) ..........ccoiviinnvnennn.. HP 10503A
Note The spectrum analyzer must have been stored at room temperature for at
i least two hours and then allowed to warm up for at least 30 minutes at room
@ temperature before performing this test. Also, the analyzer must remain on at
room temperature for the duration of this test.
Nots The test results will be invalid if REF UNLK is displayed at any time during this
i test. REF UNLK will be displayed if the internal reference oscillator is unlocked
ﬁ to the 10 MHz reference. a REF UNLK might occur if there is a hardware failure

or if the jumper between 10 MHz REF QUTPUT and EXT REF IN on the
rear panel is removed.
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1. 16 MHz Reference Accuracy (Standard Timebase)

Procedure

1. Connect the equipment as shown in Figure 3-1.

FREQUENCY
STANDARD
SPECTRUM ANALYZER MICROWAVE | p————~
- FREQUENCY COUNTER =
4 Booe s | I—
g IO | EXT FREGQ
; O eae ] ;
f DO e E 80 g Ban B ® T @ o8
CaL ouT 10 Hz — 500 MHz 10 MHz
INPUT
A A
BNC CABLE ASSEMBLY BNC CABLE ASSEMBLY

Figure 3-1. 10 MHz Reference Accuracy Test Setup (Standard Reference)

2. Set the frequency counter controls as follows:

SAMPLE RATE ..t i e it e it rias s aa s Midrange
50Q/10 SWITCH .o i i aiei e e, 508
10Hz-500MHz/500MHz-26.5GHz SWITCH ................... 10Hz-500MHz
FREQUENCY STANDARD (Rearpanel) .........oooiiiiin, EXTERNAL

3. Wait for the frequency counter reading to settle. Record the frequency counter reading to
one Hz resolution:

Reading 1 Hz

4. Wait 24 hours before proceeding with the next step. Other performance tests may be run
during this 24 hour period under the following conditions:

a. The analyzer is powered on at all times.
b. The analyzer is always at room temperature.

¢. The jumper between 10 MHz REF OUTPUT and EXT REF IN on the rear panel is
always present.

The CAL OUT may be disconnected from the frequency counter during the 24 hour
waiting period.

5. Reconnect the CAL OUT to the 10Hz-500MHz input of the frequency counter, if
necessary, and wait for the reading to settle. Record the frequency counter reading here to
one Hz resolution.

Reading2 __ Hez
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1. 10 MHz Reference Accuracy (Standard Timebase)

6.

10.

11,

12.

subtract Reading 2 (step 5) from Reading 1 (step 3) and record the result below as the
Frequency Drift.

Frequency Drift Hz

. Calculate the aging by dividing the frequency drift by 300 MHz. The aging should be less

than 41 x 1077, '
Aging = Frequency Drift/300 x 106

Aging

. On the spectrum analyzer, press:

-37

. Record the number in the active function block here.

Timebase DAC Setting

Add one to the Timebase DAC Setting recorded in step $ and enter this number using the
DATA keys.

Reading 3 Hz

Subtract one from the Timebase DAC Setting recorded in step 9 and enter this number
using the number keypad. For example, if the timebase DAC setting is 105, press 1, 0, 4,
(Bz). Wait for the frequency counter reading to settle and record the reading here to one
Hertz resolution.

Readingd4 ___.  Hz

Calculate the frequency difference between Reading 3 and Reading 2 and between Reading
4 and Reading 2. Record the difference with the greatest absolute value below as the
frequency settability.

Frequency Settability ___ _ Hz
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1. 10 MHz Reference Accuracy {Standard Timebase)

o 13. Calculate the settability by dividing the frequency settability by 300 MHz and record the
o result below. The settability should be less than £0.5 x 1078,

Settability = Frequency Settability /300 x 107

Settability

Press on the spectrum analyzer. The timebase DAC will be reset automatically

to the value recorded in step 9.
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2. Frequency Readout Accuracy and Marker Count Accuracy

Specification
Frequency Readout Accuracy:

<Z(Frequency Readout X Frequency Reference Accuracy + 3% of SPAN setting + 20% of
RES BW setting + 1.5 kHz).

Marker Count Accuracy:

Spans <10 MHz

+(Marker Frequency x Frequency Reference Accuracy + Counter Resolution + 100 Hz).
Spans >10 MHz

+(Marker Frequency X Frequency Reference Accuracy + Counter Resolution + 1000 Hz).

Aelated Adjustment
Sampler Match Adjustment.

Description

The frequency readout accuracy of the HP 8591A is tested with an input signal of known
frequency. By using the same frequency standard for the analyzer and the synthesized
sweeper, the frequency reference error is eliminated.

Equipment
Synthesized Sweeper ... ... .. .. HP 8340A/B
Adapters
Type N (£} to APC 3.5 (m) ..ottt i 1250-1750
APC3E (F) 10 APC S5 () o onviennie e, SUD 5061-5311
Cables
Type N, 183 em (T200) oottt i e e ieieeneanans HP 11500A
BNG, 122 cmm (48 10) ottt ittt st HP 10503A

Additional Equipment Option 001

Minimum Loss Adapter ......... i i HP 118528
Adapter Type N (f) to BNC (m), 758 ... 1250-1534
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2. Frequency Readout Accuracy and Marker Count Accuracy

Procedure

Frequency Readout Accuwracy

1. Connect the equipment as shown in Figure 3-2. Connect the 10 MHz REF OUT of the HP
8340A/B to the EXT REF IN of the analyzer.

SPECTRUM
ANALYZER 4

EXT
REF 1o miz | SYNTHESIZED
REF

SWEEPER

........ 'O @ pi

- oo oo
. PR =0 oo
oo iy O DO D000

L.m O O Q0 O oenponoa

£ RF QUTPUT
2
&l ADAPTER
| T
MINIMUM §-3
bross i, ADAPTER
| ADAPTER |
[ S — ._.Z.E

TYPE N CABLE ASSEMBLY

P

%
b i e e

Figure 3-2. Frequency Readout Accuracy Test Setup

} on the HP 8346A /B and set the controls as follows:

3.
follows:
CENTER FREQUENCY ..ttt iiiiiininsanienaans 1.5 GHz
3 & R A AR 20 MHz

4. On the HP 8591A, press (PEAK SEARCH). Record the MKR frequency reading in Table 3-4.
The reading should be within the limits shown.

5. Repeat step 4 for HP 8591A frequency spans listed in Table 3-4.
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2. Frequency Readout Accuracy and Marker Count Accuracy

Table 3-4. Frequency Readout Accuracy

HP 85914 MER Reading
Span Min Actual Max
(MHz) | (MHs) (MHz) {MHz)
20 1499.38 1500.62
10 1499.68 1500.32
1 1499.967 1500.034

Marker Count Accwracy

6. On the 8591A, press (MKR),
10 (Hz)

7. Set the HP 8591A resolution bandwidth to 300 kHz.

8. Key in the HP 8591A span settings as indicated in Table 3-5. Press (PEAK SEARCH) and

wait for a count to be taken (it may take several seconds). Record the CNT frequency in
Table 3-5. The CNT frequency reading should be within the limits shown.

Table 3-5. Marker Count Accuracy

HP 85914 ONT My Frequency
Span Min Actual Max
(MHEz) (MHz) (Miz) (MHz)
1 1499.99899 1500.00011
20 149999989 1500.00101
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4. Moise Sidebands

3. Noise Sidebands

Specification
<95 dBc/Hz at >30 kHz offset from CW signal.

Description

A 500 MHz CW signal is applied to the input of the spectrum analyzer. The marker functions
are used to measure the amplitude of the carrier and the noise level 30 kHz above and below
the carrier. The difference between these two measurements is compared to specification.

Equipment

Signal Generator ..........veeeuseeencuonaraesutiiaairionets s HP 86408
Cable

Type N, 183 em (T2I0) «ovvivrniinirrn e HP 11500A

Additional Equipment for Option 001

Minimum Loss Adapter ... ..ot HP 11852B
Adapter Type N () to BNC (m), T5Q ...oovnivivoniiiinninecnns 1250-1534
Procedure
1. Set the HP 86408 controls as follows:
FREQUENCY ottt iiiiinar et aa e 500 MHz
OUTPUT LEVEL ottt rsasna s 0 dBm
F Y S OFrF
100, T R OFF
COUNTER ittt ittt ieaaaaesaeaarsaenasasanessnostassnnennnes INT
118 S R R ON

9. Connect the equipment as shown in Figure 3-3.

3. Press on the TP 8501A and wait for the preset to finish. Set the controls as
follows:

CENTER FREQUENCY ..ot 500 MHz
P AN Lttt e a e 10 Mz

4. On the 8501A, press the following analyzer keys:
(PEAK SEARCH ] (SIGNAL TRACK] (ON)

(OFF) (ScL_swr) (PEAK SEARCH .
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3. Noise Sidebands

SPECTRUM ANALYZER

S1GHAL GENERATOR

o ﬂmr_ﬂ:: i \_
e
| = pom o i
eaciE i) @@@@@Q
' R INPUT EOp RE OUTPUT
; ADAPTER ;
| MINIMUM '
LOSS
| ADAPTER
| A
TYPE N CABLE ASSEMBLY Y,

-
ot OPTION 001 ONLYj

Figure 3.3, Noise Sidebands Test Setup

5. Record the MKR amplitude reading as the Carrier Amplitude.
Carrier Amplitude _ "¢ e dBm

{Option 001) Carrier Amplitude ________ dBmV

6. Press the following analyzer keys:

Record the MKR amplitude reading as the Noise Sideband Level at +30 kHz.

W g
;gﬂjygﬂw
et

Noise Sideband Level at +30 kIiz dBm

(Option 001) Noise Sideband Level at +30kHz _______ dBmV
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3. Nolse Sidebands

. Press (PEAK SEARCH), 30 (i), (MKR), Record the MKR

amplitude reading as the Noise Sideband Level at —30

Noise Sideband Level at —30 kiz 120 2 dBm

(Option 001)Noise Sideband Level at ~30 kfdz ... dBmV

. Record the more positive value from steps 6 and 7 above and record as the Maximum Noise
Sideband Level.

Maximum Noise Sideband Level .,U dBm

(Option 001)Maximum Noise Sideband Level ... dBmV

. Subtract the Carrier Amplitude (step 5) from the Maximum Noise Sideband Level (step 8)
and record as the Noise Sideband Suppression. The suppression should be <—65 dBc.

Noise Sideband Suppression = Maximum Noise Sideband Level — Carrier Amplitude

Noise Sideband Suppression E dBe
Note The resolution bandwidth is normalized to 1 Hz as follows:
1 Hz noise-power = {noise-power in dBc) — (10 x log (RBW)).
ﬁ For example, —65 dBc in a 1 kHz resolution bandwidth is normalized to

—95 dBe/Hz.
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4. Residual FM

Specification
<250 Hz peak to peak in 100 ms.

Description

"This test measures the inherent short-term instability of the spectrum analyzer’s LO system,
With the analyzer in zero span, a stable signal is applied to the input and slope-detected on
the linear portion of the IF bandwidth filter skirt. Any instability in the LO transfers to the
IF signal in the mixing process. The test determines the slope of the IF filter in Hz/dB and
then measures the signal amplitude variation caused by the residual FM. Muitiplying these
two values yields the residual FM in Hz.

Equipment

Signal Generator ................. .o HFP 8640B
Cable

Type N, 183 em (72i0) o.oeeiiii i HP 11500A

Minimum Loss Adapter ............... .. ... . HP 11852B
Adapter Type N (f) to BNC (m), 5% .......oooourii 1250-1534
Procedure

Determining the IF Filter Slope

1. Connect the equipment as shown in Figure 3-4.
2. Set the HP 86408 controls as follows:

FREQUENCY ... i 500 MHz
CWOUTPUT ..o ~10 dBm
CW OUTPUT (Option 001) ... —4 dBm
3. Press (PRESET) on the HP 8591A and wait for the preset to finish. Set the controls as
follows:
CENTER FREQUENCY .......ooooiiii i 500 MHz
SPAN ... ... ... ..1 MHz

Option 001 Only: Press (AMPLITUDE),
REFLEVEL ... o ~9% dBm
LOG dB/DIV ... 1dB
RES BW o 1 kHz
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4. Residual FM
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Figure 3-4. Residuai FM Test Setup

4. On the TP 8591A, press the following keys:

(PEAK SEARCH } (SIGNAL TRACK] (ON)

. On the HP 8591A, press (SGL SWP ), (PEAK SEARCH] :

_ Rotate the HP 8591A knob counterclockwise until the MKR-A amplitude reads —1 dB
40.1 dB. Press HARKE - Rotate the knob counterclockwise until the MKR-A
amplitude reads —4 dB £0.1 dB. '

_ Divide the MKR-A frequency in Hertz by the MKR-A amplitude in dB to obtain the
slope of the resolution bandwidth filter. For example, if the MKR-A frequency is 1.08 kHz
and the MKR-A amplitude is 3.92 dB, the slope would be equal to 275.5 Hz/dB. Record
the result below:

Slope ... Hz/dB
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4. Residual Fi

Measuring the Residual FM

8. On the HP 85914, press (MiR), (FEAK SEARCH), and 1 Rotate

the knob counterclockwise until the MKR-A amplitude reads —3 dB
9. On the HP 8591A, press the following keys:

(span] O (kz})
(SWEEP) 100 (ms).

Press (sGL_swp).

Note The displayed trace should
If it is not, press (TRIG),

knob to place the dsiay

level. Press (SGLswr).

divisions below the reference level.
(CONT), (FREQUENCY), and use the

ce about three divisions below the reference

16. On the analyzer, press (MKR), Read the MKR-A
amplitude, take its absolute value, and record the result as the Deviation.

Deviation dB
11. Calculate the Residual FM by multiplying the Slope recorded in step 7 by the Deviation

recorded in step 10. The residual FM should be less than 250 Hz.

Residual FM . Hz
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5. System Related Sidebands

5., System Related Sidebands

Specification
<65 dBc at >30 kHz from CW signal.

Description

A 500 MHz CW signal is applied to the input of the spectrum analyzer. The marker functions
are used to measure the amplitude of the carrier and the amplitude of any system related
sidebands 30 kHz above and below the carrier. System related sidebands are any internally
generated, line related, power supply related or local oscillator related sidebands.

Equipment

Signal Generator ........v-eicerierionraiaarai s ERERESRREES HP 8640B
Cable

Cable, Type N, 183 ¢ (T2IB) ..vnvvinvr i HP 11500A

Additional Equipment for Option 001

Minimum Loss Adapter ....ooviiviiiiiiriiiiennaaen iy HP 11852B
Adapter Type N (f) to BNC (m), 758 ....oovvviiiiiiiiinnts 1250-1534
Procedure
1. Set the HP 86408 controls as follows:
FREQUENCY oottt ittt s e 500 MHz
OUTPU T LEVEL ittt iiiare i cnrsrotassanaaasanannsos 0 dBm
J Y S N R R R R OFF
17 Y S R LR R R OrFr
T 1000 1 0 T A R R INT
13 A L LR ON

9. Connect the equipment as shown in Figure 3-5.

3. Press on the HP 85914 and wait for the preset to finish. Set the controls as
follows:

CENTER FREQUENCY .ottt iie i 500 MHz
g 7N R R 10 MHz

4. On the HP 8591A, press the following analyzer keys:

(PEAK SEARCH) (SIGNAL TRACK) (ON)
200
i

SIGNAL TRACK)

(OFF)
130 .
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5. System Reiated Sidebands
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Figure 3-5. System Related Sidebands Test Setup

ress and wait for the completion of the sweep. Press

(BEAK SEARCH),
6. On the HP 85914, press the following analyzer keys:
(SGL SwP).

7. Wait for the completion of a new sweep. Press PEAK SEARCH]. Record the Marker A
Amplitude:

(FREQUENCY] (& ] (step-up key)

Marker A Amplitude ______ dBe

The marker A amplitude above the signal should be <—65 dB.

8. On the HP 85914, press the following analyzer keys:
(step-down key) (step-down key)
(seL swP).

9. Wait for the completion of a new sweep. Press
Amplitude:

(PEAK SEARCH}. Record the Marker A

Marer A Amplitude _____ dBe

The marker A amplitude below the signal should be <—65 dB.
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§. Frequency Span Readout Accuracy

6. Frequency Span Readout Accuracy

Specification

+2% of span, span <10 MHz.
+3% of span, span >10 MHz.

Description

For testing each frequency span, two synthesized sources are used to provide two
precisely-spaced signals. The analyzer’s marker functions are used to measure this frequency
difference and the marker reading is compared to the specification.

Equipment
Synthesized SWeEDET .. ...viiirrniriire e HP 8340A/B
Signal Generator ...........eeiiiiiiiiii e HP 8640B
Power SPlELeT .ttt e HP 11667A
Adapters
Type N{m)to Type N(m) ....ovieriniiiiiiii e 1250-1475
Type N (1) 10 APC 3.5 () +ovivveenteeianeenieeiaeeae s 1250-1745
Cables _ '
Type N, 183 em (7200} «ovvnnrniniii i HP 11500A
Type N, 152 em (B0 I0) . oovvvnenr it ans s HP 11500D

Additional Equipment for Option 001 _
Minimum Loss Adapter ...ttt HP 11852B

Adapter Type N (f) to BNC (m)}, 750 ......voviiin ... 1250-1534
Procedure

Spans >500 MHz

1. Connect the equipment as shown in Figure 3-6. Note that the Power Splitter is used as a
combiner. Option 001 only: Connect the minimum loss adapter to the INPUT 752 using
the appropriate adapters.

2. Press on the analyzer and wait for the preset to finish. Set the controls as

follows:
CENTER FREQUENCY ...ttt 900 MHz
P AN et e e e et e e 580 MHz
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8. Frequency Span Readout Accuracy
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Figure 3-6. Frequency $pan Accuracy Test Setup

3. Press {(INSTR PRESET ) on the HP 8340A/B and set the controls as follows:
L T 1100 MHz
POWER LEVEL ... i ~5 dBm
4. On the HP 8640B set the controls as follows: L
FREQUENCY (LOCKED MODE) .......iiiiiiireeninnnn, 700 MHz ..
CW OUTPUT o e e, 0 dBm

5. Adjust the analyzer’s center frequency, if necessary, to place the lower frequency on the
second vertical graticule line (one division from the left-most graticule line}.

6. Press (SGL swP), (PEAK SEARCH). If necessary, continue pressing | until the

marker is on the left-most signal. This is the “marked” signal,

“and continue pressing The marker A should be on

the right-most signal.

8. Record the MKR A frequency reading in Table 3-6. The MKR reading should be within
the limits shown. : '

9. On the 8591A, press (MKR), (Tric],

10. Repeat steps 5 through 9 for the remaining Span settings listed in Table 3-6. Adjust the
frequency of each souree for the corresponding new span settings.
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11.

12.

13.

14.
15.

16.

17.
18.

8. Frequency Span Readout Accuracy

Table 3-6. Frequency Span Readout Accuracy, Spans >500 MHz

Span HP 86424 | EP 8340A/B
Setting Setiing Setling MEKR-A Freq. Reading

Min Actual Max -

500 MHz | 700 MHz | 1100 MHz | 385 MHz 415 MHz
1000 MHz | 500 MHz | 1300 MHz | 770 MHz 830 MHEz
1800 MHz | 200 MHz | 1700 MHz {1446 MHz 15564 Miz

39'4513 <500 Mz

Press (PRESET ) on the analyzer and wait for the PRESET to finish. Set the control as
follows:
CENTER FREQUENCY ...ttt aannnes 7¢ Mz
3 57 A R R R R R R 100 MHz
Press (INSTR PRESET) on the HP 8340A/B and set the controls as follows:
[0, R R R R 110 MHz
POWER LEVEL ittt iiiiirietrenanaaoasiaanaananennns —5 dBm
Set the HP 8640B controls as follows:
FREQUENCY oottt aerecaecnsanes 30 MHz
AMPLITUDE . ittt ettt aaaenas 0 dBm

If necessary, adjust the analyzer center frequency to center the two signals on the display.

On the analyzer, press the following keys:
(PEAK SEARCH )

The two markers should be on the signals near the second and tenth vertical graticule
lines (the first graticule line is the left-most).

Record the MKR-A frequency reading in Table 3-7. The MKR-A frequency reading
should be within the limits shown.

Press (MKR),

Repeat steps 13 through 16 for the remaining span settings listed in Table 3-7, setting the
HP 8340A/B CW and HP 86408 frequency as shown in the table.
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6. Frequency Span Readout Accuracy

Table 3-7. Frequency Span Readout Accuracy, Spans <500 MHz

HP 86408 | HP 834CA/B{ HP 8591A

Frequency | Frequency |Span Setting MKR-4 Reading
MHz MHz Min Actual Max
30.0 110.0 160 MHE=z | 77.0 MHz 83.0 MHz
50.0 90.0 50 MHz 38.5 MHz 41.5 MHz
62.0 78.0 20 MHz |15.40 MEz 16.60 MHz
66.6 74.0 16 Mz 7.80 MHz 8.20 MHz
68.0 72.0 5 MHz 3.900 MHz 4.100 MHz
69.2 0.8 2 MHz 1.560 MHz 1.640 MHz
69.6 70.4 1 MHz 780.0 kHz 820.0 kHz
69.8 70.2 500 kHz 390.0 kHz 410.0 kHz
69.92 70.08 200 kHiz 156.0 kHz 164.0 kHz
69.98 70.04 100 kHy 78.0 kHz 82.0 kHz
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7. Sweep Time Accuracy

7. Sweep Time Accuracy

Specification
20 ms to 100 s <+3%.

Description

This test uses a synthesizer function generator to amplitude modulate a 500 MHz CW signal
from another signal generator. The analyzer demodulates this signal in zero span to display
the response in the time domain. The marker delta frequency function on the analyzer is used
to read out the sweep time accuracy.

Eguipment
Synthesizer/Function Generator ............ I HP 3325A
Signal Generator .........vuiiiiiiiiioineeeraieernnrirooniiiraneas HP 8640B
Cables
Type N Cable, 152 cm (60 in} ..ot iinieaanns HP 11500D
BNC, 120 cm (4810n) ..o vuriii it e .. HP 10503A_

Additional Equipment for Option 001

Minimum Loss Adapter .......vviun ittt iiiaaancens HP 118528
Adapter Type N (f) to BNC (m}, 7582 ..o 1250-1534
Procedure

Note For Option 101: perform verification test number 19, “Fast Time Domain
; Sweeps (Option 101),” in addition to this test.

1. Set the signal generator to output a 500 MHz, ~10 dBm, CW signal. Set the AM and FM
controls to off. Option 001: Set the output to —4 dBm.

2. Set the synthesizer function generator to output a 500 Hz, +5 dBm triangle waveform
signal.

3. Connect the equipment as shown in Figure 3-7.

Yerllying Specified Operation for the HP 8591A 3-27



7. Sweep Time Accuracy
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Figure 3-7. Sweep Time Accuracy Test Setup

4. Press (PRESET} on the analyzer and wait for the preset to finish. Set the controls as follows:
CENTER FREQUENCY ...t 500 Mz
P AN 10 MHz

Press

SIGNAL TRACK o i e e e e e e,
P AN

Wait for the AUTO ZOOM routine to finish. Press (SPAN),

Set the controls as follows:

RS BW L 3 MHz
AMPLITUDE SCALE ... e LINEAR
SWEEP TIME ... i e e 20 ms

Adjust signal amplitude for a mid-screen display.
5. Set the signal generator AM switch to the AC position.

6. On the analyzer, press the following keys:

Adjust the video trigger so that the analyzer is sweeping.

7. (sGL swr]. After the completion of the sweep, press (PEAK SEARCH]). If necessary, press
until the marker is on the left most signal. This is the “marked signal.”
8. Press (MARKER DELTA) and press ntil the marker delta is on the eighth

signal peak. Record the marker A reading in Table 3-8.

9. Repeat steps 6 through 9 for the remaining sweep time settings listed in Table 3-8.
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7. Sweep Time Accuracy

o Table 3-8. Sweep Time Accuracy

HP 8591 A Sweep Time | HP 32254 | Mindmum Mt
Setting Frequency | Reading | MKR A4 | Reading
20 ms - 500 He 154ms || 166 ms
50 ms 2000z | 385ms | ] 41.5ms
100 ms 100 Hz | 77.0 ms §3.0 ms
500 ms 208z [3850ms | _ o} 4150 ms
Is 10He {770.0ms | .| 830.0 ms
10s 1 1Hs 778 || 8.3
50 s 0.2 Hz B8Es || 415
100 s 0.1 Hz 7i0s | | B830s
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8. Scale Fidelity

Specification
Log Mode:

+0.2 dB/2 dB 0 to —70 dB from Reference Level range.
+0.75 dB maximum over 0 to —60 dB from REF LEVEL.
+1.0 dB maximum over 0 to —70 dB from REF LEVEL.

Linear Mode:
+3% of REF LEVEL

Log to Linear Switching Uncertainty:
+0.25 dB at the Reference Level.

Related Adjustment
Log and Linear Amplitude Adjustment.

Description

A 50 MHz CW signal is applied to the INPUT 504 of the analyzer through two step
attenuators. The attenuators increase the effective amplitude range of the source. The
amplitude of the source is decreased in 10 dB steps and the analyzer marker functions are
used to measure the amplitude difference between steps. The source’s internal attenuator is
used as the reference standard. The test is performed in both log and linear amplitude scales,

Eqguipment
Synthesizer/Level Generator .............co.oiiiiiennninnnnninnn, HP 33354
Step Attenuator, L dB steps ......iiiiiiit HP 355C
Step Attenuator, 10 dB steps . ....iivttirt e H? 355D
Cables
BNC Cable 122 cm (48 in) (2 required) ........ovveiinenenennnn... HP 10503A
Adapter
Type N (m)to BNC (f) ..ot 1250-1476
Type BNC (m) to BNC (m) .....vuvriniiiiiiii e, 1250-0216

Additional Equipment for Option 001

Minimum Loss Adapter ............iiiiiiiiinat i, HP 11852B
Adapter Type N (f} to BNC (m), 758 ....oovirininninnn.. SR 1250-1534
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8. Scale Fidelity

Procedure

Log Scale
1. Set the HP 3335A controls as follows:
FREGQUENCY ..ottt 50 MHz
N 523 4 150 ) T +10 dBm
AMPTD INCR ottt ittt e rirnacccsaansaasaossasrarnases 0.05 4B
005 1 03¢ N 5042

9. Connect the equipment as shown in Figure 3-8. Set the HP 355D to 10 dB attenuation
and the 355C to 0 dB attenuation.

Option 001 only: Set the attenuation of the HP 355D to 0 dB. Connect the minimum loss
pad to the INPUT 759 using adapters.

SPECTRUM ANALYZER SYNTHESI1ZER/LEVEL
' - GENERAT
T e e o | I"/ oy
=g & g B B B 2 B O
oo eve 9 o0 200 o ikREEE O .o
g s w— e INPUT 500
i l
: ADAPTER H
| I
MIN MU
11L08s |
| ADAPTER
— o o — !
ADAPTER ATTENUATOR ATTENUATOR
@) ADAPTER o)
- L A

o e — R

Figure 3-8. Scale Fidelity Test Setup

3. Press (PRESET) on the analyzer and wait for the preset to finish. Set the controls as
follows:

CENTER FREQUENCGY ..ottt 50 MHz

SPAN oot iiinieanees 10 MHz

(Option 001 only: Press (AMPLITUDE],
4. On the analyzer, press the following keys:

(PEAK SEARCH ] (SIGNAL TRACK] (ON)
50 (ictz)-
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8. Scale Fidelity

After the auto zoom procedure is finished, set the resclution bandwidth to 3 kHz and the
video bandwidth to 30 Hz.

9. I necessary, adjust the HP 355C attenuation until the MKR. amplitude reads between
0 dBm and ~1 dBm.

6. On the HP 3335A, press (AMPLITUDE ) and use the INCR keys to adjust the amplitude until
the analyzer MKR amplitude reads 0 dBm +0.05 dB.

Note It may be necessary to decrease the resolution of the amplitude increment of
; the HP 3335A to 0.01 dB to obtain a MKR reading of 0 dBm +0.05 dB.

7. On the analyzer, press (PEAK SEARCH]
8. Set the HP 3335A AMPTD INCR to 2 dB.

9. On the HP 3335A, press (AMPLITUDE] and (INCR} (down) to step the HP 3335A to the next
lowest nominal amplitude listed in Table 3-9. Record the MKR A amplitude reading in
Table 3-9. The MKR amplitude should be within the limits shown.

10. Repeat step § for the remaining HP 3335A Nominal Amplitudes listed in Table 3-9.

11. For each MKR A reading, subtract the previous MKR A reading. Add 2 dB to the

number and record the result as the incremental error in Table 3-9. The incremental error
should not exceed 0.2 dB/2 dB.

Table 3-9. Incremental Error, Log Mode
HP 33354 | dB from

Nominal | Ref Level MKR. A Reading Inecremental
Amplitude | (nominal) Ervor
Min (dB) | Actual (dB) | Max (dB) (dB)

+10 dBm 0 0 (Ref) 0 (Rel) 0 (Ref) 0 (Ref)
4+8dBm | -2 —2.2 | ~1.8

46 dBm —4 —4.4 ~3.8

+4 dBm -G ~5.6 —5.4

+2 dBm -8 —8.75 —7.25

0 dBm -~ 10 —~10.75 ~8.25

Scale Fidelity, L.og Mode

12. Set the HP 3335A AMPTD INCR to 10 dB.

13. On the HP 3335A, press (up).

14. One the HP 3335A, press (down) to step the HP 3335A to the next lowest nominal
amplitude listed in Table 3-10, Record the MKR A amplitude reading in Table 3-10. The
MKR amplitude should be within the limits shown.
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8. Scale Fidelity

15. Repeat step 14 for the remaining HP 3335A Nominal Amplitudes listed in Table 3-10.

Table 3-10. Scale Fidelity, Log Mode

HP 33354 | dB From
Nominal | Ref Level MER A Reading
Amplitude | (nominal}

Min (db) | Actual (dB) | Max (dB)
+10dBm | O 0 (Ref) | ©(Ref) | 0(Ref)
0 dBm 10 | -1075 [0 | 995
_10dBm | -20 | —20.75 | _ ~19.25
—20dBm | -30 | —~30.75 ~20.25
~30dBm | —40 | —40.75 ~39.25
—40 dBm | 50 | —=50.75 ~49.95
—50 dBm | ~60 | —60.75 ~59.25
~60dBm | -70 | 71100 | % ~69.00

i.inear Scale

16. Set the HP 3335A controls as follows:
AMPLITU DR ottt ittt e et iainnn e ea e ssnas 410 dBm
AMPTD INCR ittt iene s innneearaanasasssaas o caenascns 0.05 4B

17.

Set the 355C to 0 dB attenuation.

Set the controls as follows:

- FREQUENCY

"SPAN
19.

-------------------------------------------------

.........................................................

(PEAK SEARCH ) (SIGNAL TRACK]) (ON)

(spAN) 50 (itiz).

On the analyzer, press the following keys:

After the auto zoom procedure is finished, set the resolution bandwidth to 3 kHz and
video bandwidth to 30 Hz.

20.
223.6 mV.

If necessary, adjust the HP 355C attenuation until the MKR reads approximately
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8. Scale Fidelity

Note It may be necessary to decrease the resolutjon of the amplitude increment of
. the HP 3335A to 0.01 dB to obtain a MKR reading of 223.6 mV + 0.4 mV.

21. On the HP 3335A, press (aMPLITUDE) and use the INCR keys to adjust the amplitude until
the analyzer MKR amplitude reads 223.6 mV +0.4 mV.

(PEAK SEARCH].
23. Set the HP 3335A amplitude increment to 3 dB.

24. On the HP 3335A, press (AMPLITUDE ) and (INCR ¥ ) (step-down key) to step the HP 3335A
to the next lowest Nominal Amplitude listed in Tabie 3-11.

Record the MKR, amplitude reading in Table 3-11. The MKR, amplitude should be within
the limits shown.

25. Repeat step 9 for the remaining HP 3335A Nominal Amplitudes listed in Table 3-11.

22, On the analyzer, press

Table 3-11. $cale Fidelity, Linear Mode

HP 33354 % of
Nominal | Ref Level MER Reading
Amplitude | (nominal)

Min (mV)| Actual (mV) | Max (mV)
+10 dBm 100 0 (Ref) 0 (Ref) 0 (Ref)

+7 dBm 0.7 150.98 165.20
44 dBm 50 164.69 118.91
-%—1 dBm 35.48 72.22 86.44

63.01

-2 dBm 25 48.79

Log to Linear Switching

26. Set the HP 355D to 10 dB attenuation and the HP 355C to 0 dB attenuation.
27. Set the synthesizer controls as follows:

FREQUENCY ...t 50 MHz
AMPLITUDE . ...ooiiiiii i +6 dBm

28. On the spectrum analyzer, press (PRESET] and wait for the preset to complete. Set the
control as follows:

CENTER FREQ ..ottt 50 MHz
SPAN ot 10 MHz
RES BW oo . 300 kHyz

29. On the spectrum analyzer, press (PEAK SEARCH], (MKR ->}, |
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30.

31.

32.
33.

34.

8. Scale Fidelity

-t change

If the MKR A amplitude is less than 0 dB, record the MKR A amplitude reading here.
The absolute value of the reading should be less than 0.25 dB. If the MKXR A amplitude is
greater than 0 dB, continue with step 32 below.

j, an

Log-to-Lin Switching Uncertainty o e 4B

, (PEAK SEARCH}, and

o change the scale to LOG 10 dB JDIV.

Record the MKR A amplitude reading here. The absolute value of the reading should be

less than 0.25 dB.

Log-to-Lin Switching Uncertainty .. dB
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9. Input Attenuator Accuracy

Specification
Range:

0 to 60 dB in 10 dB steps.
Accuracy:

20 t0 50 dB, £0.5 dB at 50 MHz referred to 10 dB attenuation.
60 dB, £0.75 dB at 50 Mz referred to 10 dB attenuation.

Description

The input attenuator’s switching accuracy is tested over the full 0 dB to 60 dB range.
Switching accuracy is referenced to the 10 dB attenuator setting. The attenuator in the
synthesizer/level generator is used as the measurement standard.

Equipment
Synthesizer/Level Generator ................ ... ... ... .. ... .. HP 3335A
Step Attenuator, 1 dB steps .....ouoiuiieen e HP 355C
Step Attenuator, 10 dB steps ........... ..ot HP 355D
Cables
BNC Cable, 120 cm (48 in) (2 required) ...........ooveurnovonoo. .. HP 10503A
Adapters
Type N(m)to BNC (f) ..o 1250-1476
Type BNC (m) to BNC (m) ...ooiiii 1250-0216

Minimum Loss Adapter ..............oououorinnn HP 118528
Adapter Type N (f) to BNC (m), 750 ...t 1250-1534
Procedure

1. Connect the equipment as shown in Figure 3-9. Set the HP 355D to 20 dB attenuation and
the HP 355C to 0 dB attenuation. Option 001 only: Connect the minimum loss adapter to
the RF INPUT 75Q using adapters, and set the HP 355D to 10 dB attenuation.

2. Set the HP 3335A controls as follows:

' FREQUENCY ......... e 50 MHz
AMPLITUDE ...ooiiiii i +... =50 dBm
AMPTD INCR .« ittt e 10 dB
OUTPUT oottt e e 509
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8. Input Attenuator Accuracy
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Figure 3-6. Input Attenuator Accuracy Test Setup

. On the analyzer, press and wait for the preset to finish. Set the controls as
follows:

(Option 001 only: Press :

CENTER FREQUENCY .\ uvvaennneenieaneanaintanneaaancenns 50 MHz
DSPAN o e 10 MHz
REF LEVEL o v v ee et e e ae et e e e i e e ~70 dBm
LOG dB/DIV ..t nnenee et ete e e e 1 dB
RIS BW oo oo ee et e e e e e e e 10 kHz

. On the analyzer, press (PEAK SEARCH ), (SIGNAL TRACK ] (ON), (3PaN), 100 (kHz). Set the video
"bandwidth te 100 Hz.

_ Set the HP 355C attenuation to place the signal peak two to three dB (two to three
divisions) below the reference level.

. On the analyzer, press the following keys:

(SGL swp ) {PEAK SEARCH]

. Set the HP 33354 amplitude to ~60 dBm as indicated in row 2 of Table 3-12.

. On the analyzer, press (SoL swr), and wait for a new sweep to finish. Press
and record the MKR A amplitude in Table 3-12 as the Actual MKR A Reading. The
MKR A amplitude reading should be within the limits shown.

. Repeat step 8 using the HP 3335A amplitude and HP 8591A reference level and
attenuation settings listed in Table 3-12.
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9. Input Attenuator Accuracy

Table 3-12. input Attenuator Accuracy

HP 33354 HP 85914 HP 8591A |[MKR A MER A |MKR A
Amplitade | Reference Level | Attenuation| Min Actual Max

(dBm) (dBm) (dB) (dB) | (dB) | (aB)
—50 ~70 10 0 (Refy | 0 (Ref) |0 (Ref)
—40 —60 20 -05 || 405
~30 50 30 ~0.5 ___L_W_ +0.5
~20 ~40 40 —05 |20 | 4o
~10 ~30 50 ~05 | +0.5
0 ~20 50 ~075 | 05 | 4ot
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10. Reference Level Accuracy

10. Reference Level Accuracy

Specification

Accuracy referred to ~20 dBm reference level:

0 to —59.9 dBm +(0.5 dB + input attenuator accuracy at 50 MHz).
~60 to —115 dBm +(1.25 dB + input attenuator accuracy at 50 MHz).

Related Adjustment
A12 Cal Attenuator Error Correction.

Description

A 50 MHz CW signal is applied to the INPUT 504 of the analyzer through two step
attenuators. The attenuators increase the effective amplitude range of the source. The
amplitude of the source is decreased in 10 dB steps and the analyzer marker functions are
used to measure the amplitude difference between steps. The source’s internal attenuator is
used as the reference standard. The test is performed in both log and linear amplitude scales.

Tt is only necessary to test reference levels as low as —90 dBm (with 10 dB attenuation) since
lower reference levels are a function of the analyzer’s microprocessor manipulating the trace
data. There is no error associated with the trace data manipulation.

Equipment
Synthesizer/Level Generator ...........c..oiiiiiiiiiiiiiiiiii o, HP 33354
Step Attenuator, 1dB steps .....oooiiiiiiiiiiiiii HP 355C
Step Attenuator, 10 dB steps ... ... i HP 355D
Cables
BNC Cable 122 cm (48 in){(2 required) ...............t. [P HP 10503A
Adapter
Type N (m) to BNC (f) .ovnvniiiii e P 1250-1476
Type BNC (m) 1o BNC () o.vvvriieiiiiiiii e 1250-0216

Addiﬁonal Equipment for Option 001

Minimum Loss Adapter .....covir it HP 118528
Adapter Type N (I) to BNC (m), 7502 ..o, 1250-1534
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10. Reference Level Accuracy

Procedure

Log Scale

1. Set the HP 3335A controls as follows:

FREQUENCY . e 50 MHz
AMPLITUDE ... i e —10 dBm
AMP D INCR o e e 10 dB
O P U T o e e e 500

2. Connect the equipment as shown in Figure 3-10. Set the HP 355D to 106 dB attenuation

and the 355C to 0 dB attenuation.

Option 001 only: Connect the minimum loss adapter to the RF input 75, using adapters

and set the HP 355D to 0 dB attenunation.

SPECTRUM ANALYZER SYNTHES | ZER/LEVEL,
T GENERATOR

£
.
e
= ggg % 3 O oG
LT T A
| spaprER g
: ey
p i L
LOSS | 1
I apapter § 1)
| R, o
ADAPTER ATTENUATOR ATTENUATOR
el ADAPTER :
F . oerion g0t oniv
Tkt i o me menw m

Figure 3-10. Reference Leve! Accuracy Test Setup

3. Press on the analyzer and wait for the preset to finish. Set the controls as

follows:
CENTER FREQUENCY .ottt et e e e 50 MHz
S AN 10 MHz

Press

PEAK SEARCH).

SIGNAL TRACK ..t i i e e
SPAN ... .

AMPLITUDE )

Option 001 only: Press
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0. Reference Level Accuracy

Set the controls as follows:

REF LEVEL .o e ettt e ee et eae e ans ~26 dBm
LOG dB/DIV ot tet ettt et ettt et e e e ae e 1dB
RES BW v v vt e e et e e e 3 kHz
VIDEO BW .+ttt e et e ettt e e 30 Hz

4. Set the HP 355C attenuation to place the signal peak one to two dB (one to two
divisions) below the reference level.

5. On the analyzer, press the following keys:
(sGL_SwP )

EEAK SEARE)
6. Set the HP 3335A amplitude and HP 8591A reference level according to Table 3-13.

At each setting, press (SGL swp ), (PEAK SEARCH] on the analyzer. Record the MKR A
amplitude reading in Table 3-13. The MKR A reading should be within the limits shown.

Tzble 3-13. Reference Level Accuracy, Log Mode

HP 2335A HP 85914
Amplitude | Reference Level MKR A Reading
(dBm) (dBm) Min (dB} | Actual (dB) | Max (dB)
~10 ~20 0 (Ref) | O (Ref) | 0(Ref)
0 ~10 ~0.5 +0.5
+10 0 —05 |- ] 405
90 ~30 05 |84 1 405
~30 —40 ~05 | _l.HMA 1 405
—40 ~50 ~05 | _sP | 405
50 ~60 125 | bl | 4125
7 60 70 ~1.25 +1.25
~70 ~80 ~1.25 +1.25
—80 ~90 195 | @E 1 4195

Linear Scale

7. Set the HP 3335A amplitude to —10 dBm.
-8. Set the 355C to 0 dB attenuation.
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10. Reference Level Accuracy

9. Set the analyzer controls as follows:

REF LEVEL ... e e —20 dBm
AMPLITUDE SCALE . it i LINEAR

Press the following analyzer keys:
z
(SWEEP)
Press (MKR), MA

10. Set the HP 355C attenuation to place the signal peak one to two divisions below the
. reference level.

(CONT).

11. On the analyzer, press (SGL swp), (PEAK SEARCH ],

12. Set the HP 3335A amplitude and analyzer reference level according to Table 3-14. At each
setting, press (SGL_SwWP), (PEAK SEARCH) on the analyzer. Record the MKR A amplitude
reading in Table 3-14. The MKR A reading should be within the limits shown.

Tabie 3-14. Reference Level Accuracy, Linear Mode

HP 33354
Amplitude | HP 8501 A Beference Level MKR A Reading
(4Bm) (dBm) Min (dB) | Actual (dB) | Max (dB)
~10 ~20 0 (Ref) | 0 (Ref) | 0 (Ref)
0 10 —05 |55 | 405
+10 0 -05 | oo | +05
~20 ~30 —0.5 : +0.5
~30 —40 ~0.5 +0.5
40 —50 ~05 | e | 405
~50 ~60 —195 | 92 | 4195
" —60 —70 ~125 | et b 4195
~70 —80 ~1.25 +1.95
—80 —90 ~1.25 +1.95

13. In Table 3-13, locate the Actual MKR A Amplitude Reading for the 0 to —50 dBm
reference level settings with the greatest deviation (positive or negative) from G dB and
record below.

Log Mode Reference Level Accuracy dB
(0 to —30 dBm reference level settings)
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14.

15.

16.

10. Reference Level Accuracy

In Table 3-13, locate the Actual MKR A Amplitude Reading for the 0 to —90 dBm
reference level settings with the greatest deviation (positive or negative) from ¢ dB and
record below.

Log Mode Reference Level Accuracy . dB
{0 to ~90 dBm reference level settings)

In Table 3-14, locate the Actual MKR A Amplitude Reading for the 0 to —50 dBm
reference level settings with

the greatest deviation (positive or negative) from 0 dB and record below.

Linear Mode Reference Level Accuracy ... dB
(0 to —50 dBm reference level settings)

In Table 3-14, locate the Actual MKR A Amplitude Reading for the 0 to ~90 dBm
reference level settings with

the greatest deviation (positive or negative) from 0 dB and record below.

Linear Mode Reference Level Accuracy - dB
(0 to —90 dBm reference level settings)
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11. Resolution Bandwidth Switching Uncertainty

Specification
+0.4 dB for 3 kHz to 3 MHz RES BW settings, referred to 3 kHz RES BW setting,
+0.5 dB for 1 kHz to 3 MHz RES BW settings, referred to 3 kHz RES BW setting.

Related Adjustments
Crystal and LC Bandwidth Adjustment.

Description

For this test, the CAL OUT signal is used as the input signal. An amplitude reference is
taken with the RES BW set to 1 kHz using the marker delta function. The RES BW is
changed to settings between 3 MHz and 1 kHz and the amplitude variation is measured at
each setting and compared to the specification. The span is changed as necessary to maintain
approximately the same aspect ratio.

Equipment
Cable

BNC, 23 em (90n) ...ttt i e e HP 10502A
Adapter

Type N (m) to BNC () ..ot e 1250-1476

Additional Equipment for Option 001
BNC Cable, 750,30 cm (I21n) .. .oiiiiiiiiiii i i, 5062-6452

Procedure

1. Connect the CAL OUT to the spectrum analyzer input using the BNC cable and adapter,
as shown in Figure 3-11. Option 001: Use the 75Q cable and omit the adapter.

SPECTRUM ANALYZER

20 &

CAL INPUT BOR
ouT

ADAPTER

Figure 3-11. Resolution Bandwidth Switching Uncertainty Test Setup
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t1. Resolulion Bandwidith Switching Uncertainty

. Press (PRESET) on the analyzer and wait for the preset to finish. Set the controls as follows:
(Option 001 only: Press (AMPLITUDE]
CENTER FREQUENCY ...ttt aieaans 300 MHz
o3 - ¥ R R PR 16 MHz

Press and (SIGNAL TRACK] (ON).

Set the controls as follows:

8 27 50 kHz
REF LEVEL Lt it cnnaenoniasoneaiianans ~20 dBm
LOG dB/DIV ittt 1dB
RES BW ittt ittt ittt aa e 3 kHz
VIDED BW ittt ciitenacarrssarecana s 1 kHz

. Press (AMPLITUDE ) and use the knob to adjust the REF LEV i ignal appears

one division below the reference level. Press (PEAK SEARCH
(ON).

. Set the resolution bandwidth and span according to Table 3-15.

(PEAK SEARCH), then record the MKR A TRK amplitude reading in Table 3-15.

The amplitude reading should be within the limits shown.

. Press ,

. Repeat steps 4 and 5 for each of the remaining resolution bandwidth and span settings
listed in Table 3-15.
Table 3-15. Resolution Bandwidth Switching Uncertainty

BES BW | Span
Setting | Setting | MKR A TRK Amplitude Reading

Min (dB) | Actual (dB) | Max (dB)
3 kHz | 50 kHz | O (Ref) 0 (Ref) 0 (Ref)

1kHz | 50kHz | -0.5 AL +0.5
10kHz | 50kHz | —04 {_=v0 | 404
30kHz [500kHz| —04 | Tl | 404
100 kHz |500 kHz| 0.4 : +0.4
300 kHz | 5 MHz | —0.4 +0.4
1 MHz |10 MHz| —0.4 +0.4
"sMHz |10MHz| -04 |77 | +04
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12. Calibrator Amplitude Accuracy

Epecification
Amplitude:
—20 dBm 0.4 dB (Option 001: +28.75 dBmV +0.4 dB).

Related Adjustment
Calibrator Amplitude Adjustment.

Description

This test measures the accuracy of the analyzer’s CAL OUT signal. The first part of the
test characterizes the insertion loss of a Low Pass Filter (LPF) and 10 dB Attenuator.
The harmonics of the CAL OUT signal are suppressed with the LPF before the amplitude
accuracy is measured using a power meter. -

Calibrator Frequency is not included in this procedure because it is a function of the
Frequency Reference (CAL OUT Frequency = 300 MHz (300 MHz x Frequency Reference)).
Perform the Frequency Reference Accuracy test to verify the CAL OUT frequency.

Equipment
Synthesized Sweeper ....... ... i i HP 834CA/B
Measuring Receiver (used as a power meter) ........................ HP 8502A
Power Meter ... e e HP 436A
Low Power Sensor with a 50 MHz reference attennator ............... HP 8484A
Power Sensor ... . ... i HP 8482A
Power Splitter .. .. e HP 11667A
10 dB Attenuator, Type N {(m to f), dc-12.4 GHz Opt 010............. HP 8461A
Low Pass Flilter ... ... 0955-0455
Cables
Type N, 152 €m (60 L) ©.ovvvriereeee e see e HP 11500D
Adapters
APC3S () toType N (f) o oiiii i e 1250-1745
Type N (I} to BNC (m) (Zrequired) .....coovveirviirnininnnnn... 1250-1477
Type N (m)to BNC{f) ..., e 1250-1476

Additional Equipment for Option 001

Minimum Loss Adapter ... ... ... ... it HP 118528
Mechanical Adapter, 732 to 500 . ... .. i 1250-0597
Adapter, Type N (f) 732 to BNC (m) 750 ... ....oiiviiniienn... 1250-1534
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12. Calibrator Amplitude Ascuracy

Procedure

LPF, Attenuator and Adapter Insertion Loss Characterization

1. Zero and calibrate the HP 8902A and HP 8482A in LOG mode as described in the HP
8902A Operation Manual.

9 Zerc and calibrate the HP 436A and HP 8484A, as described in the HP 436A Operation
Manual.

Caution Do not attempt the calibrate the HP 8484A without the reference attenuator
or damage to the HP 8484A will occur.

3. Press (INSTR PRESET ) on the HP 8340A/B. Set the controls as follows:
3" 2 PR 300 MH=
POWER LEVEL . ittt i ertiina it saaerarananass —15 dBm

4., Connect the equipment as shown in Figure 3-12. Connect the HP 8484A directly to the
power splitter (bypass the LP¥, attenuator, and adapters).

Noie Allow the power sensors to settle before proceeding.

v

5. On the HP 8902A, press mode. Power indication should be zero dB.

6. On the HP 436A, press the dB REF mode key. Power indication should be zero dB.
7. Connect the LPF, attenuator and adapters as shown in Figure 3-12.

8. Record the HP 8902A reading in dB. This is the relative error due to mismatch.

Mismatch Error 200 dB
9. Record the HP 436A reading in dB. This is the relative uncorrected insertion loss of the
LPF, attenuator and adapters.

Uncorrected Insertion Loss S 4B
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12. Calibrator Amplitude Accuracy

SYMTHES1ZED SWEEPER MEASUR ING RECE IVER
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Figure 3-12. LPF Characterization

16. Subtract the Mismatch Error (step 8) from the Uncorrected Insertion Loss (step 9). This

is the corrected insertion loss.

{4

Corrected Insertion Loss _

4B

Example: If the Mismatch Error is +-0.3 dB and the Uncorrected Insertion Loss is —10.2
dB, subtract the mismatch error from the insertion loss to yield a corrected reading of

—10.5 dB.

Calibrator Amplitude Accuracy

11. Connect the equipment as shown in Figure 3-13. The analyzer should be positioned so

that the setup of the adapters, LPF and attenuator do not bind. It may be necessary to

support the center of gravity of the devices.
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12, Calibrator Amplitude Accuracy

SPECTRUM ANALYZER

POWER METER

g o e wm o wl wm 9

{OPTION 001 ONLY |

1 mr T

' 1 i |

' aoaeTer ] | ] ADAPTER

E l

1 1 7 10d6 .
' ! f
! mg;;gm . ] ATTENUATOR ADAPTER by
b ADAPTER 14 ! LOW PASS
T i ADAPTER

Figure 3-13. Calibrator Amplitude Accuracy Tegt Setup

12. On the HP 436A, press the dBm mode key. Record the HP 436A Reading in dBm.

7 hi;

HP 436A Reading .~ dBm

13. Subtract the Corrected Insertion Loss (step 10) from the HP 436A Reading (step 12) and
record as the CAL OUT power. The CAL OUT should be —20 dBm +0.4 dB.

CAL OUT Power = HP 436A Reading — Corrected Insertion Loss
Example: If the Corrected Insertion Loss is ~10.0 4B, and the HP 8902A reading is

30 dB, then (~30 dB) — (—10.0 dB) = —20 dB

CAL OUT Power = dBm

Option 001 only: The CAL QUT power measured on 75{) instruments will be the same as
50§ instruments. To convert from dBm to dBmV use the following equation.

dBmV = dBm + 48.75 dB

Example: —20 + 48.75 = 28.75 dBmV

CAL OUT Power _________dBmV
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13. Frequency Response

Specification
With 10 dB INPUT ATTEN setting:

Absolute referred to 300 MHz
9 kHz to 1.8 GHz (Option 001: 1 MHz to 1.8 GHz) <+1.5 dB.

Relative flatness referred to midpoint between maximum and minimum peak excursions:
9 kHz to 1.8 GHz (Option 001: 1 MHz to 1.8 GHz) <£1.0 dB.

Related Adjustment

Frequency Response Error Correction.

Description

The output of the synthesized sweeper is fed through a power splitter to a power sensor and
the analyzer. The synthesized sweeper’s power level is adjusted at 360 MHz to place the
displayed signal at the analyzer’s center horizontal graticule line. The measuring receiver,
used as a power meter, is placed in RATIO mode. At each new sweeper frequency and
analyzer center frequency setting, the sweeper’s power level is adjusted to place the signal
at the center horizontal graticule line. The measuring receiver displays the inverse of the
frequency response relative to 300 M1z (CAL QUT frequency).

Testing the flatness of Option 001, INPUT 759, is accomplished by first characterizing the
system flatness,

Equipment
Synthesized Sweeper ............. .. o HP 834CA/B
Measuring Receiver (used as a power meter) ..........iiiiii.a.... HP 8902A
Frequency Synthesizer ................ .. .. ... HP 3335A
Power Sensor ........ ... HP 8482A
Power Splitter ... . HP 11667A
Adapiers
Type N(fJ 0o APC 35 (f) cooiiiiiiii i 1250-1745
Type N (m)to Type N(m) ....oovoiiiii i 1250-1475
Cables
BNC, 122 em (48in) ..o HP 10503A
Type N, 183 em (72in) .ooooouoi it HP 11500A
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13. Frequency Hesponse

Additional Equipment for Option 001
POWET MOLET « o\t ieenn s eaerernonannanacasasansssssscansnsssanans HP 436A

POWET SEISOT « v v v enersmoacannnssnascnnessnsanosssssnccasasnnse HP 8483A
Cable, BNC, 120 ¢ (48 1) 75D v eeunerrirenrnnnonaneanseees 15525-80010
Adapter, Type N (f) 750 to Type N (m) 508 ......oovevnnnnneneneen 1250-0597
Adapter Type N (m) to BNC (m), 75 ......... eteareeiiaaaeaeae 1250-1533

Procedure for System Characterization, Option 001 Only

1. Zero and calibrate the HP 8902A and HP 8482A as described in the HP 8902A Operation
Menual.

9. Zero and calibrate the HP 436A and the HP 8483A as described in the HP {36A Operation
Manual.

3. Press (INsTR PRESET) on the HP 8340A/B. Set the HP 8340A /B controls as follows:

04, A AR 56 MHz
FREQ STEP ittt 50 M1z
POWER LEVEL oo i iee e aa e 5 dBm

4. Connect the equipment as shown in Figure 3-14.

SYNTHESIZED SWEEPER MEASURING RECE IVER
e . P POWER WMETER
———— Hoe o - —
i mdes 2 B2 poon somme o= ggan O ]
R @ gggg aowen O £ 0800 o SENSOR
o mod Qo 20 ponn v o [=] gggm
A O O _0bn nusno G o O O omopmE ile)
S
RF OUTPUY
é ADARTER POWER SENSOR
TYPE N _
CABLE
ASSY ‘ POWER MECHANICAL
' SPLITTER ADAPTER £}

Figure 3-14. System Characterization Test Setup (Option 001)

5. Adjust the HP 8340A /B power level for a 0 dBm reading on the HP 8902A.

6. Record the HP 436A reading in Column 4 of Table 3-16, taking into account the Cal
Factors of both the HP 84824 and the HP 8483A.

7. On the HP 8340A/B, press (cw}, and (step-up key), to step through the remaining
frequencies listed in Table 3-16.

At each new frequency repeat steps 5 and 6, entering each power sensor’s Cal Factor into
the respective power meter.
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13. Frequency Response

Procedure

1. Zero and calibrate the HP 8902A and HP 84824 in log mode as described in the HP
89024 Operation Manual,

2. Connect the equipment as shown in Figure 3-15. Option 001 only: Refer to Figure 3-16.

SYNTHESI1ZED SWEEPER MEASURING RECEIVER SPECTRUM AMALYZER
. S, P S

- ] flo: —1 = = o 52ass

1 I M= o E § o [=lt-T=1-1

| {zzz Feee OS2 fho8 Seges 0°0mEe £ 8808 O |lsewson g oeats

il oood mddeh 0o ol Gono & o B oo h o o

T 6 Dos e 0 O O ooopeys o 0006 [®)] DOMGOQ@ oo S:g g

_—

INPUT 500
[ ADAPTER  powgr sensor ADAPTER
TYPE N ".
CABLE
ASSY
Y,
Figure 3-15. Frequency Response Test Setup, >50 MHz
SYNTHES1ZED SWEEPER MEASURING RECE IVER SPECTRUM ANALYZER
™ S et i,
R —
e Goos (SEE EE@ cessa UORmODo g 320 S lsensor
esemeody wochiche 00 oS ooon s o B opon
5 0 Q00 soosoooa 0 O O wmompem 0000 O
R AR
RF QUTPUT INPUT 780
ADAPTER POWER SENSOR % ADAPTER
TYPE N
CABLE
ASSY MECHAN ICAL
POWER ADAPTER
SPLITTER

J

Figure 3-16. Frequency Response Test Seiup, >506 MHz, for Option 001

3. Press (INSTR PRESET) on the HP 8340A/B. Set the HP 8340A/B controls as follows:
CW ......... e e e ++e...300 MHz
FREQ STEP .............. e e e vrver...50 MHz
POWER LEVEL .......... e e e, vveev.. —8dBm
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4.

10.

11.

12.
13.
14.

15.

16.

17.

. Set the sensor Cal Factor on the HP 8302A and then press

13. Frequency Response

On the analyzer, press and wait for the preset to finish. Press Set

the analyzer’s controls as follows:

CENTER FREQUENCY ... s
o) ol N ) - R R R PR
SPAN . it

REF LEVEL v e eore e tn e e e e et e eee e e anaaeene e
LOG dB/DIV vineirinenanaaeneanananns TR
RES BW - oo oo e e e et e e e e e
VIDEO BW o vv e e e enee e e et e e e e et e e e aaean s

On the analyzer, press (PEAK SEARCH), (SIGNAL TRACK] (ON).

Adjust the HP 8340A /B power level for & MXR-TRX amplitude reading of
—14 dBm £0.05 dB.

(Opiion 061 only: Press

(RATIO) on the HP 8902A.

Set the HP 8340A/B CW to 50 MHz.
Set the analyzer center frequency to 50 MHz.

Adjust the HP 8340A power level for an analyzer MKR-TRK amplitude reading of
—14 dBm 40.05 dB.

Set the sensor Cal Factor on the HP 8902A and record the negative of the power ratic
here and in Table 3-16.

Negative of HP 8902A Reading at 50 MHz __* 2 dB

Set the HP 8340A/B CW to 100 MHz.
Set the analyzer center frequency to 160 MHz.

Adjust the HP 8340A/B pm;fer level for an analyzer MKR-TRK amplitude reading of
—~14 dBm £0.05 dB.

Set the sensor Cal Factor on the HP 8902A and record the negative of the power ratio
displayed on the HP 8902A in Table 3-16 as the Error Relative to 300 MEz.

On the HP 8340A/B, press (cw}, and (step-up key), and on the analyzer, press
(FREQUENCY J, and (&) (step-up key), to step through the remaining frequencies listed in
Table 3.16. At each new {requency repeat steps 14 through 16, entering the power sensor’s

Cal Factor into the HP 8902A as indicated in Table 3-16.

Frequency Response, (<50 MHz}
Using a cable, connect the HP 3335A directly to the INPUT 500 Refer to Figure 3-17.

(Option 001: Using a 758 cable, connect the HP 3335A from the 75§ QUTPUT to the
INPUT 75Q. Set the HP 3335A 50-75Q switch to the 75Q position.)
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13.

18.

19.

29.
21.

22.

23.

Frequency Response

SYNTHESIZER/LEVEL SPECTRUM ANALYZER
GENERATOR » - .
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L2538 356 8 8 Yoo goo
wma e O oo e
L ineut soa

apaprer [

Figure 3-17. Frequency Response Test Setup (<50 MHz)

Set the HP 3335A controls as follows:

FREQUENCY ... 56 MHz
AMPLITUDE ... i ~15 dBm
AMPTDINCR ..o 6.05 4B

On the analyzer press the following keys:

10
(FREQUENCY) 50 (MHz)

3
1
100 ().

Wait for AUTO ZOOM to finish.

Adjust the HP 3335A amplitude until the MKR-TRK reads —14 dBm. This corresponds
to the amplitude at 56 MHz recorded in step 11. Record the HP 3335A amplitude here.

(
HFP 3335A Amplitude Setting (50 MHz) __fi}};;___ dBm

(SISNAL TRACK] (ON).

Set the analyzer center frequency and the HP 3335A frequency to the frequencies listed
in Table 3-17. At each frequency, adjust the HP 3335A amplitude for a MKR-A-TRK
amplitude reading of 0.00 £0.05 dB. Record the HP 3335A amplitude setting in

Table 3-17 as the HP 3335A amplitude. (Option 001: Do not test below 1 MHz).

For each of the frequencies in Table 3-17, subtract the HP 3.35A Amplitude Reading
(column 2) from the HP 3335A amplitude setting (50 MHz) recorded in step 19. Record
the result as the Response Relative to 50 MHz {(column 3} of Table 3-17.

Add to each of the Response Relative to 50 MHz entries in Table 3-17 the HP 8902A
Reading at 50 MHz recorded in step 11. Record the results as the Response Relative to
300 MHz (column 4) in Table 3-17.

On the analyzer, press

b
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13. Frequency Response

24. Option 001: Starting with the error at 50 MHz, subtract Column 4 {(System Error) from
Column 2 (Error Relative to 300 MHz) and record the result in Column § (Corrected
Error Relative to 300 MHz). :

Test Aesults
25. Frequency Response:
a. Enter most positive number from Table 3-17, column 4: ___i%um dB
b. Enter most positive number from Table 3-16, column 2: —tile 4B

( Option 001: Use column 5)

-c. Enter more positive of numbers from (a) and (b}): -2 4B

d. Enter the most negative number from Table 3-17, column 4: -4 __dB

e. Enter most negative number from Table 3-16, column 2: A5 4B
{Option 001: Use column 5) .

4. Enter more negative of numbers from (d) and (e): _ % 4B

g. Subtract (f) from (c): __ L5 4B
The result should be less than 2.0 dB.

h. The absolute values in {c) and () should be less than 1.5 dB.
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13. Frequency Response

Table 3-16. Frequency Hesponse Errors

Colurn 1| Colunm 2 Colunn 3 Colunm 4 Colwmm §
(Option 001)| (Opiion 001)
Error Corrected
Relative Sensor System Error
Frequency |to 300 MHz| CAL FACTOR Ervor Relative
(MHz) (¢B) Frequency {GHz) (dB) to 300 MHz (dB)

50 0.03
100 0.1
150 0.1
200 0.3
250 0.3
300 (Ref) 0.3
350 0.3
400 .3
450 0.2
500 0.3
550 1.0
600 L0
650 1.0
700 1.0
750 1.0
808 1.0
850 1.0
900 1.0
950 1.0
1000 1.0
1050 1.0
1160 1.0
1150 1.0
1200 1.0
1250 1.0
1360 1.0
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13. Frequency Hesponse

Table 3-16. Frequency Response Erors (continued)

Column 1| Column 2 Column 3 Colamn 4 Column 5
(Option G01)| {Option 001}
Error Corrected
Relative Sensor System Error
Frequency | to 300 MHzj CAL FACTOR Error Relative
{MHz} {dB) Frequency (GHz) (dB) to 306 MHz (dB)

1350 1.0
1400 1.0
1450 1.0
1500 1.0
1550 2.0
1600 2.0
1650 2.0
1760 2.0
1750 2.0
1800 2.0

Table 3-17. Frequency Response (<80 MHz)

Columm I | Column 2 | Column 3 Colurn 4
HP 33354 | Response Response
Amplitude | Relative Relative
Frequency| {dBm) to 50 MHz |to 300 MHz
50 MHz 0 (Reference)}
20 MHez
10 MHz
5 MHz
1 MHz
200 kHz
50 kilz
9 kHz
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14. Spurious Response

Specification
Second Harmonic Distortion:

<~70 dBc, 5 MHz to 1.8 GHz, for —45 dBm tone at input mixer.
Third Order Intermodulation Distortion:

<=70 dBe¢, 5 MHz to 1.8 GHz, for two —30 dBm tones at input mixer and >50 kiiz signal
separation.

Description

This test is performed in two parts. The first part measures second harmonic distortion; the
second part measures third order intermodulation distortion.

To test second harmonic distortion, a 50 MHz low pass filter is used to filter the source
output, ensuring that harmonics read by the analyzer are internally generated and not coming
from the source. To measure the distortion products, the power at the mixer is set 25 dB
higher than specified. New test limits have been developed based on this higher power.

With —45 dBm at the input mixer and the distortion products suppressed by 70 dBc, the
equivalent Second Order Intercept (SOI) is +25 dBm (—45 dBm + 706 dBc). Therefore, with
~20 dBm at the mixer, and the distortion products suppressed by 45 dBc, the equivalent SOI
is also +25 dBm (~20 dBm + 45 dBc).

Yor third order intermodulation distortion, two signals are combined in a directional bridge
(for isolation) and are applied to the analyzer input. The power level of the two signals is

8 dB higher than specified, so the distortion products should be suppressed by 16 dB less than
specified. In this manner, the equivalent Third Order Intercept (TOI) is measured.

With two —30 dBm signals at the input mixer and the distortion products suppressed by

70 dBc, the equivalent TOIis +5 dBm (—30 dBm + 70 dBe/2). However, if two ~22 dBm
signals are present at the input mixer and the distortion products are suppressed by 54 dBe,
the equivalent TO! is also +5 dBm (~22 dBm + 54 dBe/2).

Performing the test with a higher power level maintains the measurement integrity while
reducing both test time and the dependency upon the source’s noise sideband performance.

Equipment
Synthesizer/Level Generator .............ccoiiiiiienininn ., HP 3335A
Synthesized SWeeper ...... .. it HP 8340A/B
Measuring Receiver (or Power Meter) .............coovvvinvnnnn... HP 89024
Power Sensor, 100 kHz t0 4.2 GHz .. ..ot HP B482A
~50 MHz Low Pass Filter ... ..o, 0955-0306
Directional Bridge ... ... i e P 87214
Cables
BNC Cable, 120 em (48 in) (2 required) ......ovuiiiriennnenennn.. HP 10503A

3-58 Verifying Specified Operation for the HP 85914



Adapters

4. Spurious Response

Type N{(f)to APC A5 (f) o ovvii e 1250-1745
Type N ({) to BNC (1) ..ottt iiceiraae e 1250-1477
Type N(m)to BNC (f) .o 1250-1476
N{m)toBNC(Im) ..vriiit i i 1250-1473
Additional Equipment for Option 001
P OWET SOMSOT ittt in it i e vt e aeanacaascesnconasennnsnasrnons HP 8483A
Mechanical Adapter, 75250 508 ... o i e 1250-0597
Minimum Loss Adapter ..o i HP 118528
Adapter Type N (f) to BNC (m), 758 .. ....oiiiioiiiiniie. 1250-1534
BNC{m)to BNC (In) vttt e aenn 1250-1288
Procedure
Second Harmonic Distortion, 30 MHz
1. Set the HP 3335A controls as follows:
FREQUENCY ittt ittt ittt it aninens 30 MHz
AMPLITUDE i it it et e e ~10 dBm
AMPLITUDE (Option 001) oo aanes —4.3dBm

2. Connect the equipment as shown in Figure 3-18. {Option 001: Connect the HP 11852B

between the LPF and INPUT 758).

SPECTRUM ANALYZER

SYNTHESIZER/LEVEL
GENERATOR

L.OW PASS
FILTER

.
r OFTION 001 ONLY,

Figure 3-18. Second Harmonic Distortion Test Setup, 30 MHz
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14. Spurious Response

3. Press (PRESET ) on the analyzer and wait for the preset to finish. Set the controls as
follows:
CENTER FREQUENCY ... ... i, e 30 MHz
SPAN

(Option 001: Press (AMPLITUDE
REF LEVEL

Press (PEAK SEARCH], (SIGNAL TRACK) (ON), (5PAN) 1 (MAz), (SIGNAL TRACK) (OFF), (8BwW),
30 (kHz)-

4. Adjust the HP 3335A amplitude to place the peak of the signal at the reference level
(~10 dBm).

5. Set the analyzer control as follows:

RES BW o 1 kHz
................................................... 100 Hz
6. Wait for two sweeps to finish. On the analyzer, press (PEAK SEARCH ), (MKR -> ],

(FREQUENCY].

7. Press the (4 ), step-up key on the analyzer to step to the second harmonic {at 60 MHz).
Press (PEAK SEARCH). Record the MKR A Amplitude reading:

L) ~

A Yooy
MKR A Amplitude Reading . " '~ <—45 dBc.

Third Order Intermodulation Distortion, 50 MHz

8. Zero and calibrate the HP 8902A and HP 8482A combination in log mode (RF Power
readout in dBm). Enter the power sensor’s 50 MHz Cal Factor into the HP 8902A.
Option 001: Calibrate the HP 8483A 750 power sensor.

9. Connect the equipment as shown in Figure 3-19 with the output of the directional bridge
connected to the power sensor.

(Option 001: Use the HP 8483A Power Sensor with an 1250-1534 Type N (f) to BNC (m)
758} adapter and use an 1250-1288 BNC (m) to BNC (m) 75§ adapter in place of the 500
adapter.)

Note For Option 001 only: The power measured at the output of the 500
§ directional bridge by the 750 power sensor, is the equivalent power “seen” by
; the 750 analyzer.
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10.

11.

12.

13.

14. Spurious Response

SYNTHESIZED SWEEPER MEASUR ING RECEIVER SPECTRUM AMALYZER
L — o S,
Wg‘ = E : H [ i » <] - (=]
“z':&.uf: adddd L2 T g000 unmxnu @ 5% § Egggé
s & oen () S5 2080 B8200 poppon o DOBE 8_ SENSOR I B2
llogos sddd 00 = gpon i a o = ooog \ oo O
o O OG0 6 Bonoe J».. o 0 0 coopep = OG00 (O =) f0eP O oo o
R TR
RF OUTPUT INPUT 500
POWER SENSOR
ADAPTER
ADAPTER ﬁ
ADAPTER
SYNTHES | ZER/LEVEL
GENERATOR
LOAD
PTE DIRECT HONAL
ADAPTER Q;l
REFLECTED BR1DGE
SOURCE
50 MHz LOW
PASS FILTER

\_ BNC CABLE

Figure 3-19. Third Order intermodulation Distortion Test Setup

Press (INSTR PRESET) the HP 8340A/B. Set the HP 8340A /B controls as follows:
POWER LEVEL ...ttt aaaisannns ~6 dBm
0 T R R R 50 MHz
3 A R T R P R R OFF

Set the HP 3335A controls as follows:
FREQUENCY ottt it iaa oo rinanans 50.050 MHz
AMPLITUDE i ittt e i e —6 dBm
BOQ/THO sWItCh oo o 750 (no RF output)

On the analyzer, press (PRESET) and wait until the preset is finished. Set the controls as

follows:

CENTER FREQUENCY tiiviiiiiiiiieiiiiacrcasiaisarnannsas
SPAN ...t

(Option 001: Press (AMPLITUDE},
AMPILITUDE ..ottt it a s trieaasassnaasnnns

Press the following analyzer keys:
(PEAK SEARCH) F
DISPLAY]

On the HP 8340A/B, set RF on. Adjust the power level until the HP 8902A reads
—12 dBm £0.05 dB.

Verifying Specified Operation for the HP 8591A 3-81



i4.

14.

15,

16.

17,

Spurlous Response

Disconnect the power seasor from the directional bridge. Connect the directional bridge
directly to the analyzer’s RF INPUT using an adapter (do not use a cable). Option 001
only: Use a 75( adapter, BNC (m) te BNC (m).

On the analyzer, press (PEAK SEARCH), [SIGNAL TRACK) {ON), 200 (kHz). Wait for the
AUTD ZOOM message to disappear. Press (Sicnat TRACK] (OFF), (PEAK SEARCH), (MKR -> ),

On the HP 33354, set the 5001/750 switch to the 500 position (RF on). Adjust the
amplitude until the two signals are displayed at the same amplitude.

If necessary, adjust the analyzer center frequency until the two signals are centered on the
display. Set the controls as follows:

18.

20.

21.

The third order intermodulation distortion products should appear 58 kHz below the
lower frequency signal and 50 kHz above the higher frequency signal. Their amplitude
should be less than the display line.

If the distortion products can be seen, proceed as follows:

a. On the analyzer, press (FEAK SEARCH),

b. Repeatedly press ]
product, '

¢. Record the MKR A amplitude reading below. The MKR A reading should be less
than —54 dBc.

?EAK until the active marker is on the highest distortion

Third Order Intermodulation Distortion, 50 MHz ____ dBe.

If the distortion products cannot be seen, proceed as follows:

a. On both the HP 8340A/B and the HP 33354, increase the POWER LEVEL by 5 dB.
Distortion products should now be visible at this higher power level.

b. On the analyzer, press (PEAK SEARCH),

. until the active marker is on the highest distortion

C. Repeatedly pres
products.

d. On both the HP 8340A/B and the HP 33354, reduce the power level by 5 dB and wait
for the completion of a new sweep.

e. Record the MKR A amplitude reading below. The MKR A reading should be less
than —54 dBe.

Third Order Intermodulation Distortion, 50 MHz ____ dBc.
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15. Gain Compression

15. Gain Compression

Specification
INPUT 50%:

>10 MHz <0.5 dB for ~10 dBm total power at input mixer.

Description

Gain compression is measured by applying two signals, separated by 3 MHz. First, the test
places 3 —30 dBm signal at the input of the spectrum analyzer (the analyzer’s reference level
is also set to —30 dBm). Then, 2 0 dBm signal is applied to the analyzer, overdriving its
input. The decrease in the first signal’s amplitude (gain compression) caused by the second

signal is the measured gain compression.

Equipment
Synthesized SWEEPET .. ..vvvnenrvneenreriruarrnanasenasiaanas HP 8340A/B
Synthesizer/Level Generator ..............ooveviracncocienianenan. HP 3335A
Measuring Receiver (used as a POWEr MeteT)....oovvvrrrnrenaeene. HP 8902A
POWEE SENMEOT  + v v v e s s e e e e e enanassenneseeaneeeseoenenssa.. HP 84824
Directional Bridge ... ooneirarin e HP 8721A
Cables
BNC Cable, 120 cm (48 in) {2 required) ........cooiiiviiiiineennn. HP 10503A
Adapters
Type N (£) to BNC () +0vvrreriniiii e 1250-1477
Type N (m) to BNC (1) ..ovvieiniiniiii e 1250-1473
Type N ()60 APC 35 (L) oovveriiiii e 1250-1745
Type N (m) to BNC (f) ..ovoriiiii i 1250-1476
Additiona! Equipment for Option 001
Power Sensor, 75 1. uvueriienr it HP 8483A
Adapter, type N (f) to BNC (m), 758 .. ..o, 1250-1534

Procedure

1. Zero and calibrate the HP 8902A and HP 8482A combination in log mode (power reads

out in dBm). Enter the power sensor’s 50 MHz Cal Factor into the HP 8902A.
Option G01: Calibrate the HP 8483A 75( power sensor.

2. Connect the equipment as shown in Figure 3-20, with the load (reflected) of the

directional coupler connected to the power sensor. Opfion 001: Use the HP 8483A power
sensor with a 1250-1534 Type N (f) to BNC (m) 75 adapter and a 1250-1288 BNC (m)

to BNC (m) adapter.
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15. Gain Compression

Mole For Option 001 only: The power measured at the output of the 500
directional bridge by the 75Q power sensor, is the equivalent power “seen” by
the 751 analyzer,

SYNTHESIZED SWEEPER MEASURING RECEIVER SPECTRUM ANALYZER
woas——] o [ e
S5% est (955 gogn 52222 poanen 28888 O fleryso
ooy wadhdidh 1 M ppan 4 = 00na G
e 6 OO0 aonoosen & 1 B0 0 mempon o oona
hid o S
RF OUTPUT
POWER SENSOR
ADARTER ﬁ
(s -
ADAPTER
SYNTHESIZER/LEVEL
GENERATOR
o S en, LOAD
ADAPTER P ———— ji DiRECT IONAL
? = B’ T2 o [i sea REFLECTED BR10GE
e SOURCE
. S

Figure 3-20. Gain Compression Test Setup

3. Press (INSTR PRESET} an the HP 8340A/B. Set the HP 8340A /B controls as follows:
W e 53 MHz
POWER LEVEL . o e 6 dBm

4. Set the HP 3335A controls as follows:

CW ........... e e e e 50 MHz
AMPLITUDE ..o i ~14 dBm
SOU/TBYSWITCH ..o 750 (no RF output)
5. On the analyzer, press (PRESET} and wait for the preset to finish. Set the controls as
follows: '
CENTER FREQUENCY ... 50 MHz
P AN 20 MHz

Option 001: Press

REF LEVEL ..ottt —20 dBm
LOG dB/DIV ottt 1dB
RES BW .ottt i e e 300 kHz

6. On the IIP 8340A/B, adjust the power level for a 0 dBm reading on the HP 8902A. Set
RF to off. On the HP 33354, set the 502/758 switch to 50€.
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1%, Gain Compression

Note The power level applied to the spectrum analyzer input is 10 dB greater than

: the specification to account for the 10 dB attenuation setting. A power level of
ﬁ 0 dBm at the analyzer input yields —10 dBm at the input mixer.

7.

10.

11.
1Z.

13.

Disconnect the power sensor from the directional eoupler and connect the directional
coupler to the INPUT 508 connector of the spectrum analyzer using an adapter. Do not
use a cable. Option 001: Use a 75§} adapter, BNC (m) to BNC {m).

. On the analyzer, press the following keys:

(PEAK SEARCH ) (SIGNAL TRACK] (GN)

(sean] 10 (tiz).

Wait for the AUTO ZOOM message to disappear.

On HP 3335A, adjust the amplitude to place the signal 1 dB below the analyzer’s
reference level.

On the analyzer, press (PEAK SEARCH ],

On the HP 8340A/B, set RY to on.
On the analyzer, press (PEAK SEARCH}, The active marker should be on the

lower amplitude signal and not on the signal that is off the top of the screen. If it is not

on the lower amplitude signal, reposition the marker to this peak using the analyzer’s
knob.

Read the MKR A amplitude and record below. The absolute value of this amplitude
should be less than 0.5 dB.

Actual MKR A Amplitude Reading ... dB
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16. Displayed Average Noise Level

Specification

400 kHz to 1 MHz: <—115 dBm.
1 MHz to 1.5 GHz: <115 dBm { Option 001: <—63 dBmV).
1.5 GHz to 1.8 GHz: <-113 dBm (Option 001: <—61 dBmV).

Related Adjustment

Frequency Response Adjustment.

Description

This test measures the displayed average noise level within the frequency range specified. The
analyzer’s input is terminated in 500.

The LO feedthrough is used as a frequency reference for these measurements. The test tunes
the analyzer frequency across the band, uses the marker to locate the frequency with the
highest response, and then reads the average noise in zero span.

To reduce measurement uncertainty due to input attenuator switching and resolution
bandwidth switching, a reference level offset is added. The CAL QUT signal is used as the
amplitude reference for determining the amount of offset required. The offset is removed at

the end of the test by pressing (PRESET).

Equipment

500 Termination ........... HP 908A
Cable

BNC, 23 em (30n) «..oovuiiiiiii HP 10502A
Adapters

Type N(m)to BNC(f) ..o 1250-1476

Additional Equipment for Option 001

Cable, BNC 750, 30 em (12in) ...........ooiviiine 5062-6452

758 Termination, Type N (m)........oovoeerr e, HP 909E, Option 201

Adapter, Type N (f) to BNC (m) 758 .......coorieiee 1250-1534
Procedure

1. Connect a cable from the CAL OUT to the INPUT 500 of the analyzer as shown in
Figure 3-21. Option 001: Use a 750 cable and omit the adapter,
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16. Dispiayed Average Noise Level

SPECTRUM ANALYZER

pr———— T T
) ooooa

L4 €1
LEoon
£ poocso

=0 8§ 8P gt mam D |

CAL INPUT 200

ADAPTER

Figure 3-21. Displayed Average Noise Level Test Setup

Press (PRESET) and wait for the preset to finish. Set the controls as follows:
CENTER FREQUENCY .. 300 MHz
427 S R R 16 Miz
REF LEVEL ittt iaiiina e eniaraie s nanaoataaaes ~20 dBm
REF LEVEL (Option 001) .. ...vviiivminiiiiinnaens +28.75 dBmV
F-\ A Ol A L AR 0 dB

. Press the following analyzer keys:

(PEAK SEARCH) (SIGNAL TRACK) (ON)

{sPAN]) 16O (kHz).

Wait for the AUTO ZOOM message to disappear. Set the controls as follows:
VIDEO BW ot it iieie et itaaaceas s aanansaaasscn ey 30 Hz
SIGNAL TRACK ottt ettt s e OFF

. Press and wait for completion of a new sweep. Press the following analyzer keys:

(

(SeL swe)

RCH) (AMPLITUDE]) |

Subtract the MKR amplitude reading from —20 dBm and

enter the tesult as the REF LVL OFFSET. For example, if the marker reads —20.21 dBm,
enter +0.21 dB (=20 dBm — (~20.21 dBm) = +0.21 dB). Ezample for Option 001: 1f the
marker reads 26.4 dBmV, enter +2.35 dBmV (28.75 dBmV — 26.4 dBmV = 2.35 dBmV).

REF LVL OFFSET _ >~ dB

Option 001: REF LVL OFFSET _________ dBmV
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16. Displayed Average Noise Level

4. Disconnect the cable from the INPUT 580 connector of the analyzer. Connect the
50(! termination to the analyzer INPUT 509 connector. (Option 00i: Use the 754

termination. )}
400 kHz
Mote For Optien 001 only: Omit steps 5 through 9 and proceed to step 10.
5. Press the following analyzer keys:

Set the analyzer’s controls as follows:
CENTER FREQUENCY ... e 0 Hz
AN 10 MHz
REF LEVEL .. i o e i —10 dBm
TRIGGER ... e CONT

6. Press the following analyzer keys:

(PEAK SEARCH ] (SIGNAL TRACK]) (ON)

) 800 (iz ).

Wait for the AUTO ZOOM message to disappear.

Press the following analyzer keys:

(SIGNAL TRACK) (OFF) (BW) 3
(FREQUENCY].

7. Adjust the center frequency until the LO feedthrough peak is on the left-most graticule
line. Set the controls as follows:

P AN 50 kHz
REF LEVEL ..o ~50 dBm
RES BW o 1 kHz

Wait for completion of a new sweep.
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16. Displayed Average Noise Level

8. Press the following analyzer keys:
(DisPLAY), | - (ON).

Adjust the display line so that it is centered on the average trace noise, ignoring any
residual responses (refer to the Residual Responses verification test for any suspect
residuals). Record the display line amplitude setting in Table 3-18 as the noise level at
400 kHz. The average noise level should be less than the specified limit.

1 MiHz
9. Press the following analyzer keys:
(AUTG COUPLE) (AUTO) (AUTO).

Set the analyzer’s controls as follows:

CENTER FREQUENCY .ot iiiiai e 0 Hz

o8 & T R R 16 MHz
REF LEVEL ittt et er et enininas s esasas -10 dBm
REF LEVEL (Option 001) . .oovvviniiiniiirae e —35 dBmV
S e 01 T AR R CONT

10. Press the following analyzer keys:

(PEAK SEARCH) (SIGNAL TRACK) (ON)

2 (o)
Wait for the AUTO ZOOM message to disappear. Press (SIGNAL TRACK] (OFF).

11. Press and adjust the center frequency until the LO feedthrough peak is on
the left-most graticule line. Set the controls as follows:
P AN ettt et et e 50 kHz
REF LEVEL ittt tiiirsaca s aasaees 50 dBm
REF LEVEL (Option 001) .. o.vnviviiiinin s -1.2 dBmV
VIDED BW Lot tiitiieeenanaaaarana i aintaaas s 30 Hz

(ON).

Adjust the display line so that it is centered on the average trace noise, ignoring any
residual responses {refer to the Residual Responses verification test for any suspect
residuals). Record the display line amplitude setting in Table 3-18 as the noise level at
1 MHz. The average noise level should be less than the specified limit.
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16. Displayed Average Noise Level

14.

15,

16.

17.

18.

1 MHz to 1.5 GHz

Press the following analyzer keys:

FREQUENCY } |

.5 (GHz)-

Set the controls as follows:

RES BW 1 MHz
VIDEO BW o 10 kHz
TRIGGER .. e e CONT

Adjust the START FREQ setting, if necessary, to place the LO feedthrough just off-screen
to the left.

Press the following analyzer keys:

(ON) 10 (&).

Wait until AVG 10 is displayed to the left of the graticule (the analyzer will take ten
sweeps, then stop).

Press (PEAK SEARCH) and record the MKR frequency as the Measurement Frequency in

Table 3-18 for 1 MHz to 1.5 GHz.
Press the following analyzer keys:

Set the center frequency to the Measurement Frequency recorded in Table 3-18 for 1 MHz
to 1.5 GHz. Set the controls as follows:

RES BW .ottt 1 kHz

Wait for the sweep to finish. Press the following analyzer keys:

(DisPLAY], - (ON).

Adjust the display line so that it is centered on the average trace noise, ignoring any
residual responses (refer to the Residual Responses verification test for any suspect
residuals). Record the display line amplitude setting in Table 3-18. The average noise
level should be less than the specified limit.
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18. Displayed Average Noise Level

1.5 GHz to 1.8 GHz

20. Press the following analyzer keys:

AUTO)
(AUTO).

Set the controls as follows:

o3 o7 W 7 R R 16 MHz
REF LEVEL . ittt i naarinonasans ey ~50 dBm
REF LEVEL (Option 001) ... oooeii it iiaiiiaanies ~1.2dBmV
TRIGGER ittt it ittt tiiriaea s esanasasaass e arans CONT

Press the following analyzer keys:

FREQUENCY

21. Repeat steps 16 through 19 above for frequencies from 1.5 GHz to 1.8 GHz.

Note If the Displayed Average Noise at 1.8 GHz is at or out of specification, it is
i recommended that a known frequency source be used as a frequency marker.
ﬁ This ensures that testing is within 1.8 GHz.

Table 3-18. Displayed Average Noise Level

Displayed Average

Freguency Measurement Noise Level Specification
Range Frequency (dBm) (dBm)

(Option 001: dBmV) {Option 001: dBmV})

400 kHz 400 kHz et gt —115 dBm
1 MHz 1 MHz Sinda —~115 dBm

(Option 001: <—63 dBmV)

1 MHs to 1.5 GHz | 1" ~115 dBm
(Option 001:<~63 dBmV)

15 GHzt0 1.8 GHzt —113 dBm
(Option 001: <—61 dBmV)
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17. Residual Responses

Specification
With 0 dB INPUT ATTEN setting and input terminated:

<—90 dBm from 150 kHz to 1 MHz.
Option 001: Not applicable,

<—80 dBm from 1 MHz to 1.8 GHz.
Option 001: <~38 dBmV.

Description

The spectrum analyzer’s input is terminated and the analyzer is swept from 150 kHz to
1 MHz. Then the analyzer is swept in 10 MHz spans throughout the 1 MHz to 1.8 GHz range.
Any responses above the specification are noted.

Equipment
SO Termination . ...ttt i e HP 908A

Additional Equipment for Option 001

751 Termination, Type N ()} ... ..o 1250-1546
Adapter, Type N (f) to BNC (m), 750 ... ovriiiii i e 1250-1534
Procedure

150 kHz to 1 MMz

1. Connect the termination to the analyzer’s input as shown in Figure 3-22. Option 001: Use
the adapter to connect the 75§} termination, and proceed with step 5.

SPECTRUM ANALYZER

as! moo ol
b I Omwm o gF
e ks £
£l @ @96@ oo O

sgq - ﬁmpm 500
TERMINAT ION

Figure 3-22. Residual Response Test Setup
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t7. Residual Responses

on the analyzer and wait for the preset to finish. Press the following

» Press (PRESET ]

analyzer keys:

(PEAK SEARCH ) (SIGNAL TRACK] (ON)

(sPanj 1

Wait for the AUTO ZOOM message to disappear.

(SIGNAL TRACK) (OFF).

. Adjust the center frequency until the LO feedthrough peak is on the left-most vertical
graticule line. Press the following analyzer keys: (PEAK SEARCH], (MKR]}. Set the controls as
follows: -

Press

MARKER DELTA ... ittt it et nanane s enens 150 kHz
MARKE R ittt it it e e e NORMAL
REF LV i e st st aa i cieiaeanoe —60 dBm
N0 ) 0 dB
48 2 3 kilz
VID BW i i i e e e e 1 kHz
DISPLAY LINE .. it it —90 dBm

. Press (5oL swp) and wait for a new sweep to finish. Look for any residual responses at or
above the display line. If a residual is suspected, press (SGL swp] again. A residual response
will persist on successive sweeps, but a noise peak will not. Note the frequency and
amplitude of any residual responses above the display line and to the right of the marker in
Table 3-19.

1 MHz {o 1.8 GHz

S 7. S I 10 MHz
REE LEVEL Lo i i e aans —60 dBm
REF LEVEL (Option 001) ..o i —11.25 dBmV

. Adjust the center frequency until the LO feedthrough (the “signal” near the left of the
screen) is just off the left-most vertical graticule line. Set the controls as follows:

O S Y 9.8 MHz
BES BW it i e e 10 kHe
VIDEO BW i i i e e 3 kHz
DISPLAY LINE ..ot it iiiiira s iaicnann e —90 dBm
DISPLAY LINE (Option 001) .. ..o iiiriniiiiniiiaiaiaeens —38 dBmV

. Press (56t swP} and wait for a new sweep to finish. Look for any residual responses at

or above the display line. If a residual is suspected, press (SGL swp) again. A residual
response will persist on successive sweeps, but a noise peak will not. Note the frequency
and amplitude of any residual responses above the display line in Table 3-19.
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7. Residual Responses

8. Press (FREQUENCY), (4 ]} (step-up key), to step to the next frequency and repeat step 7.

9. Repeat steps 7 and 8 until the range from 1 MHz to 1.8 GHz has been checked. This
requires 183 additional frequency steps. The test for this band requires about 10 minutes

to complete if no residuals are found.

Note If there are any residuals at or near the frequency specification limits (1 MHz
or 1.8 GHz), it is recommended that a known frequency source be used as
% a frequency marker. This will ensure that testing is done at or below the

specification limits.

Table 3-18. Residual Responses Above Display Line

¥requency
{MHz)

Amplitade
{dBm)
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18. 10 MHz Reference Oulput Accuracy (Option 004}

18. 10 MHz Refefemé Output Accuracy (Option 004)

Specification
Aging:

+1 % 1077 per year.
Warmup (Characteristic):

After 5 minutes from cold start *, £1 x 1077 of final stabilized frequency.}
After 30 minutes from cold start *, 1 x 1078 of final stabilized frequency.{

* A cold start is defined as the analyzer being powered on after being off for at least 60
minutes.
$The final stabilized frequency is the frequency 60 minutes after being powered on.

Related Adjustment
10 MKz Reference Adjustment (Option 004).

Description

This test measures the warmup characteristics of the 10 MHz reference oscillator. The ability
of the 10 MHz oscillator to meet its warmup characteristics gives a high level of confidence
that it will also meet its yearly aging specification.

A frequency counter is connected to the 10 Mz REF OUTPUT. After the analyzer has been
allowed to cool for at least 60 minutes, the analyzer is powered on. A frequency measurement
is made five minutes after power is applied and the frequency is recorded. Another frequency
measurement is made 25 minutes later {30 minutes after power is applied) and the frequency
is recorded. A final frequency measurement is made 60 minutes after power is applied. The
difference between each of the first two frequency measurements and the last frequency
measurement is calculated and recorded.

Equipment

Frequency COunter ........uievorevnnenrirreonenanneaieaeionenn, HP 5334A/B
Frequency Standard—any 10 MHz frequency standard with aging rate of
<41 x 1070 per day such as the HP 5061B Cesium Beam Standard

BNC Cable, 122 cm (48 in) (2 required) ........cooviiiiiiant, HP 10503A
Note The spectrum analyzer must have been allowed to sit with the power off for at
; least 60 minutes before beginning this test. This adequately simulates a cold

start.
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18. 10 MHz Reference Output Accuracy (Option 004)

Procedure

1. Allow the spectrum analyzer to sit with the power off for at least 60 minutes before
proceeding. Connect the equipment as shown in Figure 3-23.

FREQUENCY
SPECTRUM 10 MHz REF STANDARD
ANALYZER w output D e —
FREQUENCY TiME BASE
=S558 COUNTER i EN/OUT  S—
% & sesss - ~
Don o oo & oo 9 .
i cicrex 03 I E
uo B0 80 pn mee 5 5 oopo D EE%%E%@%E o ® ? ®® e !;
INPUT j 10 MHz )
.

Figure 3-23. 10 MHz Reference Accuracy Test Setup, Option 004

2. Set the spectrum analyzer LINE switch on. Record the Power On Time below.

Power On Time

3. Set the counter controls as follows:

FUNCTION/DATA . i e e FREQ A
INPUT A

X0 AT TN i OFF
A e e OFF
B0l Z o OFF
AUTO TRIG .. e e ON
100 kHz FILTER A oo e OFF

4. On the frequency counter select a 10 second gate time by pressing 10
(GATE TIME). Offset the displayed frequency by —10.0 MHz by pressing (MATH]},
(SELECT/ENTER}, {CHS/EEX]) 10 (CHS/EEX) 6 (SELECT/ENTER), (SELECT ENTER). The frequency
counter should now display the difference between the INPUT A signal and 10.0 MHz
with 0.001 Hz resolution.

5. Proceed with the next step 5 minutes after the Power On Time noted in step 2.

6. Wait at least two periods for the frequency counter to settle. Record the frequency
counter reading below as Reading 1 with 0.001 Hz resolution.

Reading 1

7. Proceed with the next step 15 minutes after the Power On Time noted in step 2.
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10.

11,

12.

18. 10 MHz Reference Ouiput Accuracy (Dption 004)

. Record the frequency counter reading below as Reading 2 with 0.001 Hz resolution.

Reading 2 . Hz

Proceed with the next step 60 minutes after the Power On Time noted in step 2.

Wait at least two periods for the frequency counter to settle. Record the frequency
counter reading below as Reading 3 with 0.001 Hz resolution.

Reading 3 _Hz

Calculate the 5 Minute Warmup Error by subtracting Reading 3 from Reading 1 and
dividing the result by 10 MHz.

5 Minute Warmup Error = (Reading 1 — Reading 3) / (10.0 x 10°)

5 Minute Warmup Error

Calculate the 30 Minute Warmup Error by subtracting Reading 3 from Reading 2 and
dividing the result by 10 MHz.

30 Minute Warmup Error = (Reading 2 — Reading 3) / (10.0 x 10 8)

30 Minute Warmup Error

Verifying Specified Operation for the HP 8581A 3-77



19. Fast Time Domain Sweeps (Option 101)

Specification
From 20 Milliseconds to 20 Microseconds, Zero SPAN mode:
Sweep Time Accuracy: +2%.

Amplitude Resolution: 0.7% of reference level for linear scale.

Description

The CAL OUT signal is used to compare the amplitude level of a normal sweep time {20 ms)
to a fast sweep time (18 ms) using the marker delta function.

A synthesizer /level generator is used to amplitude modulate a 500 MHz, CW signal from
another signal generator. The analyzer demodulates this signal in zero span to display the
response in the time domain. The marker delta frequency function on the analyzer is used to
read out the sweep time.

Equipment
Synthesizer /Function Generator .............c.oiiiiiiiiivunnnnn.. HP 3335A
Signal Generator ..........oitiirtvt ittt HP 8640B
Cables
BNG, 122 em (4810n) . oiiii ittt i e HP 16503A
BNG, 23 cm (90n0) oo e e HP 10502A
Type N Cable, 152 cim (601n) ... i eenns, HP 11500D
Adapters
Type N(m)to BNC(f) .. i e 1250-1476

Additional Equipment for Option 001

Cable, BNC, 7502,30 cm (120n) ..ottt i eeeann 5062-6452

Minimum Loss Adapter.... ... i e, HP 11852B

Adapter, Type N (f) to BNC (m), 758 . ...oiiiiiiiiiii e, 1250-1534
Procedure

Fast Sweep Time Amplitude Accuracy

1. Connect the equipment as shown in Figure 3-24. Option 001: Omit the adapter and use
the 75 cable,
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19, Fast Time Domain Sweeps (Option 101}

SPECTRUM ANALYZER

———

&

caL INPUT 50T

SUT
ﬁ ADAPTER

Figure 3-24. Fast Sweep Time Amplitude Test Setup

and wait for the preset to finish. Set the controls as

. On the analyzer, press
follows:

(PRESET)

FREQUENCY .+t evenenanene e enenennsaneanecaanssanseen 300 MHz
SPAN o o oo et e e e 0 Hz
SWEEP ...voveenenineaneeneanenens e 20 ms
AMPLITUDE SCALE v v nteeeumeeneennsnnaeeaneeeanness LINEAR
REF LEVEL oo vven s e eaeeaneeanneanna e e 25 mV
REF LEVEL (Opti0n 001) « .« vevuneenanesannneassanassnseees 30 mV

Press the. following analyzer keys:

- Press

(SEL5WR).

. Set the sweep time to 18 ms. Press (SGi SWP, and read the MKR A amplitude. The
amplitude should be within the following limits.

LOOTX <. <0.993X

Fast Sweep Time Accuracy

. Connect the equipment as shown in Figure 3-25.

. Set the signal generator to output a 300 MHz, —4 dBm, CW signal. Set the AM and FM
controls off.

Option 001 only: Set the output to +2 dBm.
. Set the synthesizer/level generator to output a 556 Hz, +5 dBm, signal.
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19. Fast Time Domain Sweeps (Option 101)

10.

11.
12.

13.

14.

15.

SYNTHES I ZER/LEVEL SPETR NALYZER

GENERATOR SIGNAL GEMERATOR
et i W s S o omooo
O 50 oonan
2 sooon §
T I y—— & H 5 peeos ]
.58 gL DO oG E=oo g H
SEREET O™ OO0 ® oo oot &
AMINPUT RF e -
ouTRUT £
| ADAPTER |}
i MINIMUM
LOSS .
| ADAPTER |
Lo
AN

TYPE N CABLE ASSY

e o e g

.
2 QETION S0t vy

Figure 3-25. Fast Sweep Time Tést Setup, Option 101

. Press on the analyzer and wait for the preset to finish. Set the controls as

follows:
FREQUENCY ... i 300 MHz
SPAN 0 Hz

Set the signal generator AM switch to the AC position. If necessary, adjust the output
amplitude of the signal generator to position the top of the modulated waveform
approximately one division below top screen.

Set the analyzer controls as follows:

TRIG o VIDEQD
SWEEP .o 18 ms
Press (SGL sWFP).

Press (PEAK SEARCH). If necessary, press
complete signal peak. This is the “mar

Press
eighth signal.

Record the MKR A frequency reading in Table 3-20. The MKR reading should be within
the limits shown.

Repeat steps 11 through 15 for the remaining sweep time settings listed in Table 3-20.
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18. Fast Time Domain Sweeps (Option 101}

Table 3-20. Fas! Sweep Time Accuracy

Analyzer |HP 3335A( Minimum| MER | Maximum
Sweep Time | Frequency | Reading A Reading

18 ms 556 Hz| 14.04ms|____... [ 14.76 ms

10 ms 1 kilz T8mef 8.2 ms

5 ms 2 kHz 39ms| . 4.1 ms

2 ms BkHe! 156msi__ .. | 1.64ms

1.0 ms 10 kHz T8O sy 820 ms
B0 ps 20 kHz 90 psi 410 ps
200 us 50 kHz W86pust 164 ps

100 ps| 100 kHz T8us| 82 ys

60 us! 16T kHz| 468 ps|__. 49.2 us

40 usy 250 kHz) 312psf . 32.8 ps

20 pus| 500 kHz! 156ps) .. 16.4 ps
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20. Absolute Amplitude, Vernier, and Power Sweep Accuracy

Specification

Absolute Amplitude Accuracy: <+1.0 dB
(=20 dBm setting at 360 MHz, SRC ATTEN coupled)
(Option 011: +28.8 dBmV setting at 300 MHz, SRC ATTEN
coupled.)

Vernier Accuracy: <4 0.75 dB max
(referred to —20 dBm at any coupled SRC ATTEN setting at
300 MHz)
(Option 011: referred to +28.8 dBmV at any coupled SRC
ATTEN setting at 300 MHz.)

Power Sweep Accuracy: <1.5 dB peak-to-peak, over range from
(=15 dBm to 0 dBm) — (SRC ATTEN setting)
[Option 011: (+27.8 to +42.8 dBmV) — (SRC ATTEN
setting)]

Related Adjustment
Modulator Gain and Offset Adjustment,

Description

The tracking generator output is connected to the spectrum analyzer input and the tracking is
adjusted at 300 MHz for & maximum signal level. A calibrated power sensor is then connected
to the tracking generator output to measure the power level at 300 MHz.

The measuring receiver is set for RATIO mode so that future power level readings are in dB
relative to the power level at —20 dBm {Option 011: +28.8 dBmV). The output power level
setting is decreased in 1 dB steps and the power level is measured at each step. The difference
between the ideal and actual power levels js calculated at each step.

Since a power sweep is accomplished by stepping through the vernier settings, the
peak-to-peak variation of the vernier accuracy is equal to the power sweep accuracy.

Equipment
Measuring Receiver .............. ... HP 89024
Power Sensor ... i HP 8482A
Cable
Type N, 62 cm (24in) ..o HP 11506B/C
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20. Absolute Amplitude, Vernier, and Power Sweep Accuwracy

Additional Equipment for Option 011:

POWEE SOIISOT « v v e vsseennarsaosssessoeanesssnasassaseonssssnusss HP 8483A
BNG Cable, THQ v vveeaeeresneaeneeineaanannnen e e cneeieeess 5062-6452
Adapter, Type N (f) to BNC (m), 758 +ovovvneinniiririiniinnrenen, 1250-1534
Mechanical Adapter, Type N, 500 (m) to 7582 (f) «....covveiervivnnes 12500587

@5eat anngoo | SENSOR

[a]=F=3-] -]

i o o "
o & © compoDm o

RF INPUT 50 0
ouT s00{cr 750 OPTION 811}

§* § TYPE N CABLE
| ADAPTER i | (opriom ot1: USE 730 BNC CABLE)

P .

™
=
|

Figure 3-26. Absolute Amplitude, Vernier, and Power Sweep Accuracy Test Setup

Procedure

1.

Connect the Type N cable between the RF OUT 5082 and INPUT 50Q connectors on the
spectrum analyzer. See Figure 3-26.

Option 011: Connect the BNC cable between the RF QUT 750 and INPUT 7502
comnectors on the spectrum analyzer.

. Press (PRESET} on the specttum analyzer and set the controls as follows:
CENTERFREQ ..oiiiiiiiieiien i aiiras oo 300 MHz
SPAN i i e 0 Hz

. On the spectrum analyzer, press (MKR}, {AUX CTRL], 5 (=dBm).

Option 011: 42 (+42 dBmV).

. On the spectrum analyzer, press Wait for the PEAKING message to

disappear.

 Zero and calibrate the measuring receiver/power sensor combination in log mode (power

levels readout in dBm). Fnter the power sensor’s 300 MHz Cal Factor into the measuring
recejver.

Disconnect the Type N cable from the RF OUT 50§ and connect the power sensor to the
RF OUT 509 as shown in Figure 3-26.

Option 011: Disconnect the BNC cable from the RF OUT 75 and connect the power
sensor to the RF OUT 75 using an adapter.

Verifying Specified Operation for the HP 8581A 3-83



20,

10.

11.

12.

13.

Absolute Amplitude, Vernier, and Power Sweep Accuracy

. On the spectrum analyzer, press 20 (=dBm], (sGL swp).

28.8

(+dBm] (+28.8 dBmV), (SGL SWp). Press
(“MAN” should be underlined).

. Subtract —20 dBm from the power level displayed on the measuring receiver and record

the result below as the Absolute Amplitude Accuracy.

Absolute Amplitude Accuracy dB

(Measurement Uncertainty: <+0.25/—0.26 dB)

- Press RATIO on the measuring receiver. Power levels now readout in dB relative to the

power level just measured at the —20 dBm output power level setting.
Option 011: +28.8 dBmV output power level setting.

Set the SRC POWER to the settings indicated in Table 3-21. At cach setting, record the
power level displayed on the measuring receiver.

Calculate the absolute vernier accuracy by subtracting the SRC POWER setting and 20
dB from the Measured Power Level for each SRC POWER setting in Table 3-21.

Vernier Accuracy = Measured Power Level — SRC POWER + 20 dB

OPTION 011: Calculate the vernier accuracy by subtracting the SRC POWER setting
from the Measured Power Level, adding 28.8 dB to each SRC POWER setting in
Table 3-21.

Vernier Accuracy = Measured Power Level ~ SRC POWER 28.8 dB

Locate the most positive and most negative absolute vernier accuracy values for SRC
POWER levels greater than —20 dBm in Table 3-21 and record below. -
Option 011: For SRC POWER levels greater than +28.8 dBmV.

Positive Vernier Accuracy dB

Negative Vernier Accuracy dB

Locate the most positive and most negative Absolute Vernier Accuracy values for ajl SRC
POWER levels in Table 3-21 and record below as the Positive Power Sweep Accuracy and
Negative Power Sweep Accuracy.

Positive Power Sweep Accuracy dB

Negative Power Sweep Accuracy 4B
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20, Absolute Amplitude, Vernier, and Power Sweep Accuracy

14. Calculate the power sweep accuracy by subtracting the Negative Power Sweep Accuracy
recorded in step 13 from the Positive Power Sweep Accuracy recorded in step 13.

Power Sweep Accuracy = Positive Power Sweep Accuracy — Negative Power Sweep

Accuracy
Power Sweep Accuracy dB pk-pk
Table 3-21. Yernier Accuracy
SRC POWER Setiing Measured Vernier Measurement
Power Level Aceuracy Uncertainty
Opt 611, dBmV | Opt 010, dBm (dB) {dB) (dB})

+28.8 ~20 0 (Ref) 0 (Ref) 0
+29.8 —19 +0.033
+30.8 —1i8 40.033
+31.8 -7 +0.033
+27.8 —16 +0.033
+26.8 ~15 +0.033
+25.8 -14 +0.033
+24.8 ~13 +0.033
+23.8 -12 +0.033
+22.8 - ~11 +0.033
+21.8° —25 £0.033
+32.8 ~24 +0.033
+31.8 —23 +0.033
+30.8 ~22 +0.033
+29.8 -21 +0.033
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21. Output Attenuator Accuracy

Specification

<%0.8 dB or 2.5% of SRC ATTEN setting, whichever is greater,
+1.5 dB maximum, 0 to 60 dB settings, referred to 10 dB setting.

Related Adjustment
Modulator Gain and Offset Adjustment.

Description

The tracking generator output is connected to the spectram analyzer’s input and the tracking
is adjusted at 30 MHz for a maximum signal level. The tracking generator output is then
connected to the input of a measuring receiver. The measuring receiver is used in its tuned
RF level (TRFL) mode to measure the attenuator accuracy relative to the 10 dB attenuator
setting,

Equipment
Measuring Receiver ........coooiviiiiii e HP 8902A
Cables
Type N, 62 em (2410n) ..oovoiiiiiii e HP 11500B/C

Additionai Equipment for Option 011:

Minimum Loss Adapter .............. ... ... ... ... . ... ... HP 11852B
BNC Cable, 7500 ... 5062-6452
Adapter, Type N (f) to BNC (m), 758 .....oeininn 1250-1534
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21, Qutput Altenuator Accuracy

MEASURING RECEIVER SPECTRUM ANALYZER

]
asnon S opnoo O
opnoo azooong 2 oosn O

o onon
[REIRIAIE I

§ {NPUT 500 ‘ s0n{or 750 OPTION Q11)

| TYPE N CABLE |
________ b | TYPE N CABLE

| cm i I{.lwlﬁ' 7 {OPTION 011: USE 750 BNC CABLE)
MINIMUM  ADAPTER i

I Loss

i ADAPTER i

LY e e e e e - t
i —P — Gy
L @ 01T o

Figure 3-27. Output Attenuator Accuracy Test Setup

Procedure

1.

Connect the equipment as shown in Figure 3-27 with the Type N cable connected between
the RF OUT 509 and the INPUT 50 connectors.

Option 011: Connect the equipment with the BNC cable between the RF QUT 75§} and
the INPUT 75Q connectors.

. Press on the spectrum analyzer and set the controls as follows: '

CENTER FREG v v v e et et an e e e aae e e
SPAN e e

On the spectrum analyzer, press (MKR}, (AUX CTRL},
Option 011: 42 (+42 dBmV).

On the spectrum analyzer, press
disappear.

On the spectrum analyzer, press 20 (—dBm}.
Option 011: 22.8 (1aBm) (+22.8 dBmV).

Wait for the PEAKING message to

. Connect the Type N cable between the tracking generator RF OUT 508 and the measuring

receiver INPUT 50 connectors.
Option 011: Use the minimum loss adapter and Type N (f) to BNC (m) adapter.

. On the measuring receiver, press the blue SHIFT key, AUTOMATIC OPERATION,

FREQ, MHz (INPUT FREQ), gold SHIFT key, RF POWER (TUNED RF LEVEL), 4.4,
SPCL, 32.0, SPCL, blue SHIFT key, ZERO (SET REF), LOG JLIN. The display should
read 0.00 dB +£0.01 dB.

. Set the tracking generator SRC POWER to each of the settings other than —20 dBm

(Option 011: other than +22.8 dBmV) listed in Table 3-22. If RECAL is displayed on
the measuring receiver, press (CAUBRATE]. At each SRC POWER setting, calculate the
Attenuator Accuracy as indicated below and record the result in Table 3-22.
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21. Qutput Attenuator Accuracy

Attenuator Accuracy = Measuring Receiver Reading + SRC ATTEN Setting — 10 dB

Table 3-22. Cutput Attenuator Accwacy

SRC Power Setting SRC ATTEN| Attenuator | Measurement
Setting Accuracy Uncertainty
Opt 910, dBm | Opt 011, dBmV {dB) (dB) {d¢B)
=10 +32.8 0 — i +0.6
20 +22.8 10 ‘ 0 (Ref) 0 (Ref)
-30 +12.8 20 — +0.06
—40 +2.8 30 ——— | 4+0.07/-0.08
~50 -7.2 40 — £0.09
—60 -17.2 50 — +0.12
~70 ~27.2 60 — | 4013
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22. Tracking Generator Level Flalness

22. Tracking Generator Level Flatness

Specification
Flatness:
(Referred to 300 MHz, 10 dB SRC ATTEN setting)
Option 0106: <41.75 dB, 100 kHz to 1.8 GHz
Option 011: <+1.75 dB, 1 MHz to 1.8 GHz

Related Adjustment
Modulater Gain and Offset Adjustment.

Descriptﬁém

The tracking generator output is connected to the spectrum analyzer input and the tracking is
adjusted at 300 MHz for a maximum signal level. A calibrated power sensor is then connected
to the tracking generator output to measure the power level at 300 MHz. The measuring
receiver is set for RATIO mode so that future power level readings are in dB relative to the
power level at 300 MHz.

The tracking generator is then stepped to several frequencies throughout its range. The
output power difference relative to the power level at 300 MHz is measured at each frequency
and recorded.

Equipment
Measuring ReceiVer ........v.ueieoinneiiiiiiiiiiioineis HP 8902A
POWEE SOTSOT + v vv e eenereensavanaronsesnnnsseaesonussrasenssness HP 8482A
Cable
Type N, 62 cm (241n) .. ovvniintet i HP 11500B/C

Additional Equipment for Option 011:

POWEE SENSOT « v tvvrs s cenenansenaesnassasnssaanssessecnssnanossns HP 8483A
BNC Cable, 758 ittt aia e 5062-6452
Adapter, Type N (f) to BNC (m)}, 758 ...oiviiiiniiiiiiiiieenn 1250-1534
Mechanical Adapter, Type N, 500 (m) to 752 (f) ........cooviivint, 1250-0597
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22. Tracking Generator Leve! Flainess

o B Y

o i,

MEASURING RECEIVER SPECTRUM ANALYZER
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P T e e e g
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Figure 3-28. Tracking Generator Level Flatness Test Setup
Procedure
1. Connect the Type N cable between the RF OUT 500 and INPUT 508 connectors on the
spectrum analyzer. See Figure 3-28,
Option 011: Connect the BNC cable between the RF OUT 75Q and INPUT 750
connectors on the spectrum analyzer,
2. Press on the spectrum analyzer and set the controls as follows:
CENTER FREQ ... e 300 MHz
02 1 0 100 MHz
SPAN . . 0Hz
3. On the spectrﬁm analyzer, press (MKR ], (AUX CTRL ), 5 (—dBm).

- On the spectrum analyzer, press

Option 011: 42 (+42 dBmV).

. Wait for the PEAKING message to
disappear.

Zero and calibrate the measuring receiver/power sensor combination in log mode (power
levels readout in dBm). Enter the power sensor’s 300 MHz Cal Factor into the measuring
recetver,

. Disconnect the Type N cable from the RF OUT 50 and connect the power sensor to the

RF OUT 508,
Option 011: Disconnect the BNC cable from the RF OUT 759 and connect the power
sensor to the RF OUT 750 using an adapter.

. On the spectrum analyzer, press 11 (ZaBm}, (SGL swp ).

Option 011: 31.8 (+31.8 dBmV).

. Press RATIO on the measuring receiver. The measuring receiver readout is now in power

levels relative to the power level at 300 MIz.
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10.

11.

12.

22. Tracking Generator Level Flainess

. Set the spectrum analyzer CENTER FREQ to 100 kHz. Press (SGL_swpl. Option 011: Set

the spectrum analyzer CENTER FREQ to 1 MHz. Press {ScL swe ).

Enter the appropriate power sensor Cal Factor into the measuring receiver as indicated in
Table 3-23. "

Record the power level displayed on the measuring receiver as the Level Flatness in
Table 3-23.

Repeat steps 9 through 11 above to measure the flatness at each CENTER FREQ setting
listed in Table 3-23. The {step-up key) may be used to tune to center frequencies
above 100 MHz.

Note Analyzers equipped with Option 011 should be tested only at frequencies of

1 MHz to 1.8 GHz.

13.

14.

15,

Locate the most positive Level Flatness reading in Table 3-23 for the indicated frequency
ranges and record as the Maximum Flatness.

Option 010:
Maximum Flatness, 100 kHz dB
Maximum Flatness, 300 kHz to 5 MHz dB
Maximum Flatness, 10 MHz to 1800 MEz dB
Option 011:
Maximum Flatness, 1 MHz to 1800 MHz...on A B

Locate the most negative Level Flatness reading in Table 3-23 for the indicated frequency
ranges as the Minimum Flatness.

Option 010:
Minimum Flatness, 100 kHz__ dB
Minimuom Flatness, 300 kHz to 5 MHz__________ dB
Minirmum Flatness, 10 MHz to 1800 MHBz dB
Option 011;
Minimum Flatness, 1 MHz to 1860 MHz dB

Press (PRESET] on the spectrum analyzer.
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22. Tracking Generator Level Flatness

Table 3-23. Tracking Generator Level Flatness

Center Level Cal Measurement Unceréainty
Freq Flatness Factor
{dB) (MHz)| Option 819 Option 011

100 kHz* 0.1 +0.42/-0.45 N/A
300 kHz* 0.3 +0.28/-0.28 N/A
500 kHz* 0.3 +0.28/-0.28 N/A

1 MHz 1 +0.28/-0.28 +0.18/-0.39

2 MHz 3 +0.28/--0.28 +0.18/-0.39

5 MHz 3 +0.28/—0.28 +0.18/-0.39
10 MH2 10 +0.24/-0.24 +0.18/-0.39
20 MHz 30 +0.24/--0.24 +0.18/-0.39
50 MHz 50 +0.24/-0.24 +0.18/-0.39
100 MHz 100 +0.24/-0.24 | +0.18/-0.39
200 MHz 200 +0.24/--0.24 +0.18/-0.39
300 MHz 0 (Ref) 300 0 (Ref) 0 (Ref)
400 MHz 3060 +0.24/-0.24 +0.18/-0.39
500 MHz 300 +0.24/-0.24 +0.18/-0.39
600 MHz 300 +0.24/-0.24 +0.18/-0.39
700 MHz 1000 | +0.24/-0.24 +0.18/--0.39
800 MHz 1000 | +0.24/-0.24 | +0.18/-0.39
900 MHz 1000 | +0.24/-0.24 | +0.18/-0.39
1000 MEz 1000 | +0.24/-0.24 | +0.18/-0.39
1100 MHy 1000 { +0.24/-0.24 +0.18/-0.39
1200 MHz 1000 | -+0.24/-0.24 +0.18/-0.39
1300 MHz 1600 | +0.24/-0.24 +0.18/-0.39
1400 MHz 1600 | +0.24/--0.24 +0.18/-0.39
1500 MHEz 2000 | +0.24/-0.24 +0.18/~0.39
1600 MHz 2000 | 40.24/-0.24 +0.18/-0.39
1700 MHz 2000 | +0.24/-0.24 +0.18/—0.39
1800 MHz 2000 | +0.24/-0.24 +0.18/-0.39
* These frequencies are tested on Option 010 spectrum analyzers only.
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23. Harmonic Spurious Outputs

23. Harmonic Spurious Qutputs

Specification

Harmonic Spuricus: <~25 dBc

Related Adjustment

There are no related adjustment procedures for this performance test.

Description

The tracking generator output is connected to the HP 8591A Spectrum Analyzer input and
the tracking is adjusted at 300 MHz for a maximum signal level. The tracking generator
output is then connected to the input of an HP 8566A/B Spectrum Analyzer. The tracking
generator is tuned to several different frequencies and the amplitude of the second and third
harmonics relative to the fundamental are measured at each frequency.

Equipment
Microwave Spectrum Analyzer .......... e e HP 8566A/B
Cables ‘
Type N, 62 em (24I0) oornvininnn i HP 11500B/C
BNG,23em {90n) vt e HP 10502A
Adapter
Type N (m) to BNC (f) .o 1250-1476

Additional Equipment for Option 011:

Minimum Loss Adapter ... HP 11852B
BNC Cable, 758 «oniiti et iiiiiiai it inicatasaanens 5062-6452
Adapter, Type N (f} to BNC (m), 758 ... oot 1250-1534
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23. Harmonic Spurious Outputs
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Figure 3-28. Harmonic Spuricus Outputs Test Setup
Procedure

1. Connect the Type N cable between the RF QUT 509 and INPUT 508 connectors on the

HP 8591A Spectrum Analyzer. See Figure 3-29.

Option 011: Connect the 750 BNC cable between the RF OUT 758 and INPUT 750
connectors on the HP 8591A Spectrum Analyzer.

2. Press [PReSET ) on the HP 8591A and set the controls as follows:

CENTER FREQ
SPAN

3. On the HP 8591 A, press (MKR), [AUX CTRL),
Option 011: 42 +dBm (+42 dBmV).

4. On the HP 8591A, press

8 Hz

5. On the HP 8591A, press 0 (+dBm }, (FREQUENCY ), 10 (MHz ), (SGL SWP .

Wait for the PEAKING message to disappear.

Option 011: 42.8 (£dBm} (42.8 dBmV).
Note It is only necessary to perform step 6 if more than two hours have elapsed

B since a front-panel calibration of the HP 8566A /B was performed.

The HP 8566A /B should be allowed to warm up for at least 30 minutes before

proceeding,.

6. Perform a front-panel calibration of the HP 8566A /B as follows:
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. Press

. Press

23. Harmonic Spurious Quinuts

Connect a BNC cable between CAL GUTPUT and RF INPUT.

(3 = 23 otiz) (INSTR PRESET), (RECALL), 8. Adjust AMPTD CAL for a marker
amplitude reading of —10 dBm.

(RECALL}, 9. Adjust FREQ ZERO for a maximum amplitude response.

7. Connect the Type N cable from the tracking generator output to the HP 8566A/B RF
INPUT as shown in Figure 3-29.
Option 011: Use the minimum loss adapter and Type N (f ) to BNC (m) adapter.

10.

. Set the HP 8566A /B controls as follows:

CENTER FREQUENCY ... tuttarneererniieenneaaanaeaannnns 10 MHz
SPAN .« v v et ee e e e e e 100 kHz
REFERENCE LEVEL .+ .ttt teneenaeeeeinianeinns +5 dBm
BES BW o vrvvteseon et ettt et et e 30 kHz
LOG dB/DIV .t erinennen e et eieeeteaneanannasene e ey 10 dB

On the HP 8566A /B do the following:

a.

. Press (PEAK SEARCH), (MKR -> CF sTEP), (4], and

Press (PEAR SEARCH) and (SIGNAL TRACK) (ON). Wait for the signal to be displayed at
center screen.

(SIGNAL TRACK] (OFF).

. Press (CENTER FREQUENCY), (£) (step-up key) to tune to the second harmonic. Press

(FEAK SEARCH). Record the marker amplitude reading in Table 3-24 as the 2nd
Harmonic Level for the 10 MHz Tracking Generator Qutput Frequency.

Perform this step only if the Tracking Generator Output Frequency is less than 600
MHz. Press [CENTER FREQUENCY ), (&) (step-up key) to tune to the third harmonic.
Press (PEAK SEARCH). Record the marker amplitude reading in Table 3-24 as the 3rd
Harmonic Level for the 10 MHz Tracking Generator Output Frequency.

Press MARKER. (Ff ).

Repeat steps 8 and 9 above for the remaining Tracking Generator Qutput Frequencies
listed in Table 3-24. Note that the HP 8591A CENTER FREQ is the same as the
Tracking Generator Qutput Frequency.

Locate the most positive 2nd Harmonic Level in Table 3-24 and record below.

9nd Harmonic Level dBe

11. Locate the most positive 3rd Harmonic Level in Table 3-24 and record below.

3rd Harmonic Level dBe
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23. Harmonic Spurious Outputs

Table 3-24, Harmonic Spurious Hesponses

Tracking | 2rd Harmonic | 3rd Harmonic | Measurement
Generator Level Level Uncertainty
Frequency (dBe) (dBc} (dB)

10 MHz +1.55/-1.80

100 MHz +1.55/--1.80

300 MHz +1.55/-1.80
850 MHzy N/A +1.55/~1.80
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24, Non-Harmonic Spurious Quiputs

24. Non-Harmonic Spurious Outputs

Specification

Non-Harmonic Spurious Qutputs
Option 010: <—36 dBc, 100 kHz to 1.8 GHz
Option 011: <~30 dBc, 1 MHz to 1.8 GHz

Related Adjustment

There are no related adjustments for this performance test.

Description

The tracking generator output is connected to the HP 8591A Spectrum Analyzer input and
the tracking is adjusted at 300 MHz for a maximum signal level. The tracking generator
output is then connected to the input of an HP 8566A/B Spectrum Analyzer. The tracking
generator is set to several different output frequencies.

For each output frequency, several sweeps are taken on the HP 8566A /B over different
frequency spans and the highest displayed spurious response is measured in each span.
Responses at the fundamental frequency of the tracking generator output or their harmonics
ate ignored. The amplitude of the highest spurious response is recorded.

Equipment
Microwave Spectrum Analyzer ..........oecenrirriiaiiniiiinaen HP 8566A/B
Cables
Type N, 62 cm (241n) o.ovviiniii e HEP 11500B/C
BNG, 23 cm (IR} oo HP 105024
Adapter
Type N (m) to BNC (f) ..ooveniie i 1250-1476

Additional Equipment for Option 011:

Minimum Loss Adapter .......voiiii it HP 118528
BNC Cable, 758 .ottt iiiiaaiiei e iiatasiraenanraeses 5062-6452
Adapter, Type N () to BNC (m), 752 ......ooiiiiiiiiiiiin e 1250-1534
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24. Non-Harmonic Spurious Cutputs
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Figure 3.30. Non-Harmonic Spurious Outputs Test Setup
Procedure

1. Connect the Type N cable between the RF OUT 50Q and INPUT 50§ connectors on the
HP 8591A Spectrum Analyzer. See Figure 3-30.
Option 011: Connect the 750 BNC cable between the RF OUT 75 and INPUT 750 on
the IIP 8591A Spectrum Analyzer.

2. Press (PRESET ] on the HP 8591A and set the controls as follows:

CENTER FREQ . ..oooooiiii e 300 MHz
SPAN v . 0 Hz

3. On the HP 8591A, press (MKR), (AUX CTRL), |
(“ON” should be underlined), 5 (ZdBm)-

4. On the HP 85914, press

. Wait for the PEAKING message to disappear.

5. On the HP 8591A, press 0 (1dBm}, (SGL SWp ).
Option 011: 42.8 (3dBm) (+42.8 dBmV).

Note It is only necessary to perform step 6 if more than two hours hag elapsed since
B a front-panel calibration of the HP 8566A/B has been performed.

The HP 8566A/B should be allowed to warm up for at least 30 minutes before
proceeding.

6. Perform a front-panel calibration of the HP 8566A/B as follows:
a. Connect a BNC cable between CAL OUTPUT and RF INPUT,
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24. Non-Harmoric Spurious Qutputs

b. Press (2 — 22 6riz) (INSTR PRESET),
amplitude reading of —10 dBm.
(RECALL)

d. Press (StiFT), (FREQUENCY SPAN] to start the 30 second internal error correction routine.

. 8. Adjust AMPTD CAL for a marker

(RECALL]

¢, Press , 9. Adjust FREQ ZERO for a maximum amplitude response.

e. Press (SHFT), (START FREQ) to use the error correction factors just calculated.

7. Connect the Type N cable from the tracking generator output to the HP 8566A/B R¥
INPUT as shown in Figure 3-30.
Option 011: Use the minimum loss adapter and Type N (f) to BNC (m} adapter.

Measure Fundamental Amplitudes
8. Set the HP 8591A CENTER FREQ to the Fundamental Frequency listed in Table 3-235.
9. Set the HP 8566A/B controls as follows:

SPAN L.iiiiiiiiiiiiinnienans et iaaearanaee s 100 kHz
REFERENCE LEVEL .....ooiiiiiiiiiiiiiiiieneeeen +5 dBm
F-N A 4 P L LR R 20 dB

10. Set the HP 8566A/8B CENTER FREQUENCY to the Fundamental Frequency listed in
Table 3-25.

11. On the HP 8566A/B, press
to finish.

12. Record the HP 8566A /B marker amplitude reading in Table 3-25 as the Fundamental
Amplitude.

(PEAK SEARCH).

Press (MKR -> REF LvL). Wait for another sweep

13. Repeat steps 8 through 12 for all Fundamental Frequency settings in Table 3-25.

Measuring Non-Harmonic Responses

14. On the HP 85914, set the CENTER FREQ to 10 MHz.

15. Set the HP 8566A/B START FREQ, STOP FREQ, and RES BW as indicated in the first
row of Table 3-26.

16. Press SINGLE on the HP 8566A/B and wait for the sweep to finish. Press (PEAK SEARCH).

17. Verify that the marked signal is not the fundamental or a harmenic of the fundamental as
follows:

a. Divide the marker frequency by the fundamental frequency (the HP 8591A CENTER
FREQ setting). For example, if the marker frequency is 30.3 MHz and the fundamental
frequency is 10 MHz, dividing 30.3 MHz by 10 MHz yields 3.03.

b. Round the number calculated in step a the nearest whole number. In the example
above, 3.03 should be rounded to 3.

¢. Multiply the fundamental frequency by the number calculated in step b. Following the
example, multiplying 10 MHz by 3 yields 30 Miz.

d. Calculate the difference between the marker frequency and the frequency calculated in
step ¢ above. Continuing the example, the difference would be 300 kHz.

Verifying Specified Operation for the HP 8591A 3-99



24. Non-Harmonic Spurious Outputs

18.

19.

20.

21.

22.

23.
24.
25.

e. Due to span accuracy uncertainties in the HP 8566A /B, the marker frequency might
not equal the actual frequency. Given the marker frequency, check if the difference
calculated in step d is within the appropriate tolerance:

For marker frequencies <5 MHz, tolerance = +200 kHz
For marker frequencies <55 MHz, tolerance = +750 kHz
For marker frequencies >55 MHz, tolerance = +10 MHz

f. If the difference in step d is within the indicated tolerance, the signal in question is the
fundamental signal (if the number in step b = 1) or a harmonic of the fundamental (if
the number in step b >1). This response should be ignored.

Verify that the marked signal is a true response and not a random nojse peak by pressing
(SINGLE}} to trigger a new sweep and press (PEAK SEARCH). A true response will remain at
the same frequency and amplitude on successive sweeps but a noise peak will not.

If the marked signal is either the fundamental or a harmonic of the fundamental (see step
17) or a noise peak (see step 18), move the marker to the next highest signal by pressing
(sHIFT), (PEAK SEARCH]}. Continue with step 17.

If the marked signal is not the fundamental or a harmonic of the fundamental (see step
17} and is a true response (see step 18), calculate the difference between the amplitude of
marked signal and the Fundamental Amplitude as listed in Table 3-25.

For example, if the Fundamental Amplitude for a fundamental frequency of 10 MHz is
+1.2 dBm and the ma,rkgr amplitude is —40.8 dBm, the difference is —42 dBec.

Record this difference as the Non-Harmonic Response Amplitude for the appropriate
HP 8591A CENTER FREQ and HP 8566A /B START and STOP FREQ settings in
Table 3-26.

Nen-Harmonic Amplitude = Marker Amplitude — Fundamental Amplitude

I a true non-harmonic spurious response is not found, record “NOISE” as the
Non-Harmonic Response Amplitude in Table 3-26 for the appropriate HP 8591A
CENTER FREQ and HP 8566A/B START and STOP FREQ settings.

Repeat steps 16 through 21 for the remaining HP 8566A /B settings for START FREQ,
STOP FREQ, and RES BW for the HP 8591A CENTER FREQ setting of 10 MHz.

Repeat steps 15 through 22 with the HP 8591A CENTER FREQ set to 900 MHz.

Repeat steps 15 through 22 with the HP 8591A CENTER FREQ set to 1.8 GHz.

Locate in Table 3-26 the most-positive Non-Harmonic Response Amplitude. Record this
amplitude below,

Highest Non-Harmonic Response Amplitude dBc
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24. Non-Harmonic Spurious Quipuls

Table 3-25. Fundamental Response Amplitudes

Fundamental
Fondamenial Amplitude
Frequency (dBm)
10 MHz
900 MHz
1.8 GHz

Table 3-26. Non-Harmonic Responses

HP 8565A /B Settings "Non- Harmonie Response Measurement
Amplitude {dBc¢) Uncertainty
Start | Stop Res | @10 MH:z | @960 MHz) @1.8 GHz (dB)
Freq | Freg BW Center Center Center
{MHz) | (MHz) Freg Frog Freq
0.1* 5.0 | 10 kHz +1.55/-1.80
5.0 55 1100 kHz +1.55/-1.80
55 1240 | 1 MHz +1.55/-1.80
1240 | 1800 | 1 MHs= +1.585/-1.80
* Option 011: Set the START FREQ to 1 MHz.
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25. Tracking Generator Feedthrough

Specification

Tracking Generator Feedthrough
Option 010: <~106 dBm, 1 MHz to 1.8 GHz
Option 011: <—57.24 dBmV, 1 MHz to 1.8 GHz

Related Adjustment

There are no related adjustments for this performance test.

Description

The tracking generator output is connected to the spectrum analyzer’s input and the

tracking is adjusted at 300 MHz for a maximum signal level. The tracking generator cutput
is terminated and set for 0 dBm output power (maximum output power). The spectrum
analyzer’s input is also terminated. The noise level of the spectrum analyzer is then measured
at several frequencies,

Equipment
501 Termination (2 required) ..............c.oiiiiiiniiniiia., HP 908A
Cables _
TypeN,62cm (24in) ................... e, HP 11500B/C
BNC,23em (Sin) ... HP 10502A
Adapter
Type N (m) to BNC (f) ..o e 1250-1476

Additional Equipment for Option 011:

7582 Termination, Type N (m) (2 required) .................. H¥P 9G9E, Gpt 201
BNC Cable, 758 .ot e e e e 5062-6452
Adapter, Type N (f} to BNC (m), 750 (2 required) ................... 1250-1534
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25. Tracking Generator Feedthrough
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Figure 3-31. Tracking Generator Feedthrough Test Setup

Procedure

1.

Connect the Type N cable between the RF QUT 50( and INPUT 5082 connectors on the
spectrum analyzer. See Figure 3-31.

Option 011: Connect the 750 BNC cable between the RF OUT 75 and INPUT 750
connectors on the spectrum analyzer.

(PRESET)

CENTER FREQ -+ .t eneeettee ettt e e eeeaanes
SPAN ottt

On the spectrum analyzer, press (MKR ]}, (AUX CTRL],
Option G11: 42 {+42 dBmV).

Press on the spectrum analyzer and set the controls as follows:

4. On the spectrum analyzer, press . Wait for the PEAKING message to
disappear.
5. Connect the CAL QUTPUT to the INPUT 504.
Option 011: Connect the CAL QUTPUT to the INPUT 750
Set the spectrum analyzer controls as follows:
REF LEVEL ittt ittt eeaete it iiiaanannans —20 dBm
REF LEVEL (Option 811} ... oot enns +28.75 dBmV
SR AN L e e e et e 10 MHz
7, G It 7 O P 0 dB
6. Press (PEAK SEARCH }, (SIGNAL TRACK) (ON), (sPan], 100 (kHz). Wait for the AUTO ZOOK
message to disappear. Set the controls as follows:
VIDEO BW i e 36 Hz
SIGN AL TRACK ittt ittt ia e tenisrarian e, OFF
7. P d pletion of a new sweep. Press (PEAK SEARCH), (AMPLITUDE },

. Subtract the MKR amplitude reading from —20 dBm
and enter LVL OFFSET. For example, if the marker reads

~20.21 dBm, enter +0.21 dB
[~20 dBm — (~20.21 dBm) = +0.21 dB]
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25. Tracking Generator Feedthrough

Example for Option 001: If the marker reads 26.4 dBmV, enter +2.35
(28.75 dBmV — 26.4 dBmV = 2.35 dB).

REF LVL QFFSET dB

8. Connect one HP 908A 500 termination to the spectrum analyzer INPUT 500 and another
to the tracking generator’s RF QUT 50Q.
Option 011: Connect one HP 969E 75} termination to the spectrum analyzer INPUT
75§ and another to the tracking generator’s RF QUT 750

9.
10. Set the spectrum analyzer controls as follows:
CENTER FREQ .. . e e 6 Hz
S AN 10 MHz
REFIVL ........... e e e e e e —10 dBm
REF LVL (Option 811) ......... e e +38.75 dBmV
VD EO BW e AUTO

1.

} and adjust the center frequency until the LO feedthrough peak is on
the left-most graticule line. Set the controls as follows:

P AN L 50 kHz
1232130 1 0178 3} ~50 dBin
REF LEVEL (Option 011) ....vuivieiiiieii i, ~1.25 dBmV
VIDEO BW ottt e e e 30 Hz

13. Press (AUX CTRL}

Option 011: 42.8 (+42.8 dBmV).
(s6L swp) and wait for completion of a new sweep. Press (DISPLAY),
(ON). ¥

15. Adjust the display line so that it is centered on the average trace noise, ignoring any
residual responses. Record the display line amplitude setting in Table 3-27 as the noise
level at 1 MHz.

16. Repeat steps 14 and 15 for the remaining Tracking Generator Qutput Frequencies
{spectrum analyzer CENTER FREQ) listed in Table 3-27.

17. In Table 3-27, locate the most positive Noise Level Amplitude. Record this amplitude
here:

14. Press

TG Feedthrough dBm

Option 011: TG Feedthrough dBmV
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25, Tracking Generator Feedthrough
Table 3-27. TG Feedthrough

Tracking Generator| Noise Level |Measurement

Output Frequency Amplitude Uncertainty
(dbm or dBmV)|  (dB)

1 MHz - +1.15/-1.24

20 MHz | +1.15/-1.24

50 MHz o 14115/-1.24

166 MEz | +1.15/-1.24

250 MHe —_ | H135/-1.24

400 MHz | +11B/-124

550 MHz | | +1.15/-1.24

700 MHz | |+L15/-1.24

850 MHz —_— | H411B/-1.24

1000 MHz —— | +1.15/-1.24

1150 MH= . | +1.15/-1.24

1300 MHz L 41.15/-1.24

1450 MHz -} +1.15/-1.24

1600 MHz | 41.1B/-1.24

1756 MHz - +4115/-1.24
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Performance Verification Test Record

Table 3-28. Performance Verification Test Record (Page 1 of 9)

Hewlett-Packard Company
Address: Report No.

Date
(e.g. 10 SEP 1989)

Model HP 8591A
Serial No.

Options

Firmware Revision

Customer Tested by
Ambient temperature °C Relative humidity %
Power mains line frequency Hz (nominal)

Test Equipment Used:
Description Model No. Trace No. Cal Due Date

Synthesized Sweeper

Synthesizer/Function Generator

Syunthesizer/Level Generator

AM/FM Signal Generator

Measuring Receiver

Power Meter

RF Power Sensor

High-Sensitivity Power Sensor
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Performance Verification Test Record

Performance Verificalion Test Record (Page 2 of 9)

Hewlett-Packard Company
Model HP 8591A Report No.

Serial No. Date

TFest Equipment Used:
Description Model Ne. Trace No. Cal Due Date

Microwave Frequency Counter

Universal Frequency Counter

Frequency Standard

Power Splitter

Minimum Loss Adapter
(Options 001 and 011 only)
50 MHz Low Pass Filter

500 Termiﬁation

758 Termination

(Options 001 and 011 only)

Microwave Spectrum Analyzer

(Options 010 and 011 only)

Notes/Comments
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Performance VYerification Test Record

Performance Verification Test Record (Page 3 of 8)

Hewlett-Packard Company

Model HP 85014 Report No.
Serial No. Date
Test Test Description Results Measurement
HNo. Min Mesasured Max Uncertainty
1. 110 MHz Beference Accuracy
{(Standard Timebase)
Frequency Error
Aging -1 x 1077 +1 x 1077 ] £4.7 x 1079
Settability —0.5 x 107°¢ +0.5 x 107%| £4.2 x 10™°
2. |Frequency Readout Accuracy
and Marker Count Accuracy
Frequency Readout
Accuracy
SPAN Frequency (MHz)
20 MHz 1499.38 1500.62 + 1 Hz
10 MHz 1499.68 1500.32 +1Hz
! MHz 1499.967 1500.034 +1Hz
Marker Count Accuracy
SPAN
20 MHz 1499.99899 1500.00161 +1Hz
1 MHz 1499.96989 1500.00011 + 1 Hz
3. | Noise Sidebands
Noise Sideband
Suppression —65 dBc + 1.0 dB
4. |Residual FM
400 Hz + 45.8 He
5. |System Related Sidebands
—65 dBc + 1.0 dB
6. | Frequency Span Readout
Accuracy
SPAN Setting | MKXRA Reading (MHz)
500 MHz 385.00 415.00] #£1.77 MHz
1000 MHEz 770.00 830.00f -+£3.54 MHz
1800 MHz 1446.00 1554.00| +£6.37 MHz
100 MHz 77.0 83.0f £ 637TkHz
50 MHz 38.5 4157 &£ 177 kHz
20 MHz 15.40 16.60 +70.8 kHy
10 MHz 7.80 8.20 +35.4 kHz
5 MHz 3.900 4.100 +17.7 kHz
2 MHz 1.560 1.640 +7.08 kHz
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Performance Verification Test Record

Berformance Yerification Test Hecord (Page 4 of 9)

Hewlett-Packard Company
Model HP 85014 Report No.
Serial No. Date
Test Teost Description Besulis Measurement
No. Min i Measured I Max Uncertainty
6. | Frequency Span Readout
Accuracy {continued)
SPAN Setting —_ MKRA Reading (kHz) :
1 MHz 780.0 820.0] 3.54 kHaz
500 kHz 390.0 410.0 +1.77 kHz
200 k1= 156.0 164.0 + 708 Hz
160 kHz 78.0 82.0 + 354 Hz
Sweep Time Accuracy
SWEEP TIME Setting | . MKRA Reading
20 ms 154 ms 16.6 ms +0.057 ms
50 ms 38.5 ms 41.5 ms +0.141 ms
100 ms 77.0 ms 83.0 ms +0.283 ms
500 ms 385.0 ms 415.0 ms +1.41 ms
ls 770.0 ms 830.0 ms +2.83 ms
10s 778 8.3s +23.8 ms
50 s 385s 41568 4+141.4 ms
100 s 77.0 8 83.0s +283.0 ms
Scale Fidelity
Incremental Error
dB from Ref Level
0 0 {Ref) 0 (Ref) 0 {Ref)
- -(.2 dB +6.2 dB +0.08 dB
—4 —0.2 dB +0.2 dB +0.06 dB
-8 -0.2 4B +0.2 dB +0.06 dB
-8 ~0.2 dB +0.2 dB +0.06 dB
—10 ~(.2 dB +0.2 dB +0.06 dB
Log Mode |
dB from Ref Level
0 0 (Ref) 0 (Ref) 0 (Ref)
~10 -10.75 dB -9.25 dB +0.06 4B
-3 —20.75 dB ~19.25 dB +0.06 dB
—30 —303.75 dB —-29.25 dB +0.06 dB
—-40 —40.75 dB —39.25 dB +0.06 dB
50 -50.75 dB —49.25 d8 +0.06 dB
-60 —60.75 dB —h9.25 dB 4+0.11 dB
—70 —~71.00 dB -69.00 dB +0.11 dB
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Performance Verification Test Record

Performance Verification Test Record (Page 5 of 9)

Hewlett-Packard Company
Model HP 8591A Report No.
Serial No. Dale
Test Test Description Results Measurement
Ko, Min Measured Max Uncertainty
8. |Scale Fidelity {continued)
‘ Linear Mode
% of Ref Level
166.00 0 (Ref) 0 (Ref) 0 (Ref)
70.70 150.98 mV 165.20 mV +1.84 mV
50.00 104.69 mV 118.91 mV +1.84 mV
35.48 72.22 mV 86.44 mV +1.84 mV
25.00 48.79 mV 63.01 mV 41.84 mV
Log-to-Linear Switching -{.25 dB +0.25 dB +0.05 dB
9. |Input Attemnator Accuracy
Attenuation (dB)
10 0 (Ref) 0 (Ref) 0 (Ref)
0 —0.5dB +0.5 dB | +0.30/-0.31 dB
20 -~0.5 dB +0.5 dB +/~0.12 dB
30 —0.5 dB +0.5 dB +/-0.12 dB
40 -0.5 dB -+0.5 dB +/-0.12 dB
50 ~{.5 dB +0.5 dB +/—-0.12 dB
60 ~0.75 dB +0.75 dB +/~0.12 dB
10. [ Reference Level Accuracy
Log Mode
Reference Level (dBm)
—20 0 (Ref) 0 (Ref)} 0 (Ref)
~10 ~0.50 dB +0.50 dB +0.06 dB
0 —0.50 dB -+0.50 dB +0.06 4B
-30 —0.50 dB -+0.50 4B £0.06 dB
—40 ~0.50 dB +0.50 dB +0.08 dB
—50 —0.50 dB +0.50 dB +0.08 dB
—60 —1.25 48 +1.25 dB +0.12 dB
-70 ~1.25 dB +1.25 dB +.12 dB
-80 ~1.25 dB +1.25 dB +0.12 dB
—90 —1.25 dB +1.25 dB +0.12 dB
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performance Yerification Test Record

Performance Verificalion Test Record {Page 6 of 9}

Hewlett-Packard Company

Model HP 8591A Report No.

Serial No. Date
Test Test Description Resulis Measurement
No. Min Messured Max Uncertainty

10. | Reference Level Accuracy
{continued)
Linear Mode
Reference Level (dBm)

—20 0 (Ref) 0 (Refl) 0 (Ref)
~10 —~0.50 dB +0.50 dB +0.06 4B
0 ~0.50 dB|__ +0.50 dB 4:0.06 dB
—30 ~0.50 dB +0.50 dB £0.06 dB
—40 —0.50 dB +0.50 dB +0.08 dB
—50 —0.50 dB +0.50 dB +0.08 dB
60 —1.25 dB +1.25 dB +0.12 dB
70 —~1.25 dB +1.25 dB +0.12 dB
~80 —1.25 dB +1.25 dB +0.12 dB
—90 ~1.25 dB +1.25 dB 40.12 dB

11. | Resolution Bandwidth
Switching Unceriainty
RES BW Setting

3 kHz 0 (Ref) 0 (Ref) 0 (Ref) _
1 kHz —0.5 dB +0.5 dB|+40.07/-0.08 dB
10 kHz -0.4 dB 40.4 dB | +0.07/-0.08 dB
30 kHz —0.4 4B +0.4 dB | +0.07/--0.08 dB
100 k= —0.4 dB +0.4 dB}40.07/-0.08 dB
300 kHz -0.4 dB +0.4 dB | 4+0.07/-0.08 dB
1 MHz —0.4 dB +0.4 dB | 4+0.07/-0.08 dB
3 MHz -0.4 4B +0.4 dB | +0.07/-0.08 dB
12. | Calibrator Amplitude
Accuracy .
Non-Option 001 —20.4 dBm —19.6 dBm +02dB
Option 001 +28.35 dBmVY +29.15 dBmV + 0.2 dB
13. | Frequency Hesponse
Max Positive Response +1.5 dB [ 4+0.32/-0.33 dB
Max Negative Response -1.5 dB +0.32/—-0.33 dB
Peak-to-Peak Response 2.0 dB|+0.32/-0.33 dB
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Performance Verification Test RBecord

Performance Verlfication Test Record {Fage 7 of 9)

Hewlett-Packard Company

Model HP 8591A Report No.
Serial No. Date
Test Test Description Besults Measurement
Ne, Min Measured Max Uncertainty
14. | Spurions Responses
‘ Second Harmonic
Distortion —45 dBc [ +1.86/-2.27 dB
Third Order Inter-
modulation Distortion ~54 dBe | +2.07/-2.42 dB
i5. | Gain Compression
' 0.5 dB}40.21/-0.22 dB
16. | Displayed Average Noise
Level
Nonr-Option 001:
Frequency
400 kHz —115 dBm [+1.15/~1.25 dB
1 MHz -115 dBm | +1.15/-1.25 4B
1 MHz to 1.5 GHz <115 dBm | +1.15/—1.25 dB
1.5 GHz to 1.8 GHz ~113 dBm | +1.15/-1.25 dB
Option 001:
Frequency
1 MHz ~63 dBmV | +1.15/—1.25 dB
1 MHz to 1.5 GHz —63 dBmV [+1.15/~1.25 dB
1.5 GHz te 1.8 GHz —~61 dBmV | +1.15/~1.25 dB
17. | Residual Respenses
Non-Option 001:
150 k¥Hz to 1 MHz ~90 dBm | +1.09/-1.15 dB
1 MHz to 1.8 GHz ~90 dBm [+1.08/-1.15 dB
Option 001:
1 MHz to 1.8 GHz -38 dBmV | +1.09/-1.15 dB
18. |10 MHs Reference Qutput
Acecuracy (Option 004)
5 Minute Warmup Error {—1 x 10™7 +1 x 1077 £2.004 x 10~%
30 Minute Warmup Error | —1 x 108 +1 X 1078 £2.002 x 10™°
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porformance Verification Test Record

Performance Verification Test Record (Page 8 of §)

Hewlett-Packard Company

Model HP 85914 Report No.

Serial No. Date
Test Test Description Resulis Measurement
No. Min Measured Max Unecertainiy

19. | Fast Time Domain Sweeps
{Option 101)

Amplitude Resolution 0033 |} 1007X 0%
SWEEP TIME Setting

18 ms 1404ms)l__ . 1 1476ms +0.5%

10 ms 780 ms{_ .| 820ms +0.5%

5 ms 390msl__ . 410ms +0.5%

2 ms 1536ms] . .| 164ms +0.5%

1.0 ms 80O ps | 820 us +0.5%

500 us 30 ps| | 410 ps +0.5%

200 ps 156 pis|— | 164 ps £0.5%

100 ps sl 82 ps +0.5%

60 ps 468 psf 1 492 us +0.5%

40 ps 312psf ... 328us +0.5%

,,,,,,,,, 20 us 156psf | 164 ps +0.5%

90, | Absclute Amplitude, Vernier,
and Power Sweep Acenracy
Absolute Amplitude

Accuracy 10dBf | +1.0dB|+0.25/-0.26 dB
Positive Vernier Accuracy — 1 40.75 dB +0.033 dB
Negative Vernier Accuracy [—0.75dB| . .. +0.033 dB
Power Sweep Accuracy S 1.5 dB +0.033 4B

21. | Qutpat Attenuator Accuracy
SRC ATTEN Setting

0 ~08dB| . | +08dB 40.60 dB
10 ¢ (Ref) 0 (Ref) 0 (Ref) 0 (Ref)
20 -08dB| .. .} +0.8dB . £0.06 dB
30 —0.804dB] . 1+40.80 dB|+0.07/-0.08 dB
40 -1.0dB| .. | +1.0dB +0.09 dB
50 ~125dB}..__ (+1.25dB +0.12 dB
§0 —150adB|__ . }+1.50dB +0.13 dB
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Performance Verification Test Record

Periormance Verification Test Record {Page 9 of 9)

Hewlett-Packard Company
Model HP 85914 Report No,
Serial No. Date
Test Test Deseription Results Measurement
Na, Min Measured Max Uncertainty
22. | Tracking Generator Level
Flatness
Option 010:
Maximum Flatness
100 kHz +1.75 dB 1+0.42/—-0.45 dB
300 kHz to 5 MHgz +1.75 dB | +0.28/-0.28 dB
10 MHEz to 1800 MHz +1.75 dB | +0.24/-0.24 dB
Minimum Flatness
100kHz (—-175dB| +0.42/-0.45 dB
300 kHz to 5 MHz [—1.75 dB +0.28/-0.28 dB
10 MHz to 1800 MHz | —1.75 dB +0.24/-0.24 4B
Option 011:
Maximum Flatness
1 MHz to 1800 MHz +1.75 dB | +0.18/~0.39 dB
Minimum Flatness
1 MHz to 1800 MHz |-1.75 dB +0.18/-0.39 dB
23. | Harmonic Spurious Outputs '
2nd Harmonic Level —25 dBc | +1.55/—1.80 dB
drd Harmonic Level —~25 dBe | +1.55/~1.80 dB
24. § Non-Harmonic Spurious
Cutputs
Highest Non-Harmonic .
Response Amplitude , ~30 dBc | +1.55/—1.80 4B
25. | Tracking Generator
Feedthrough
TG Feedthrough (Opt 010) —106 dBm | +1.15/-1.24 dB
TG Feedthrough (Opt 011) —57.24 dBmV | +1.15/~1.24 dB

3-114  Verifying Specified Operation for the HP 85914



Verifying Specified Operation for the HP 85383A

What You'll Find in This Chapter

This chapter contains test procedures which test the electrical performance of the HP 8593A
Spectrum Analyzer.

None of the test procedures involve removing the cover of the spectrum analyzer.

What is Performance Verification?

Performance Verification verifies that the spectrum analyzer performance is within all
specifications of Table 1-3. Tt is time-consuming and requires extensive test equipment.
Performance Verification consists of all the performance tests. See Table 4-1 for a complete
listing of performance tests.

Table 4-1. Performance Verification Tests for the HP 8593A

Test
Number Test Name
L. 10 MHz Reference Accuracy (Standard Timebase)
2. Comb Generator Frequency Accuracy
3. Frequency Readout Accuracy and Marker Count Accuracy
4, Noise Sidebands
5. System Related Sidebands
6. Residual FM
7. Frequency Span Readout Accuracy
8. Sweep Time Accuracy
9. Scale Fidelity
10. |Input Attenuator Accuracy
11. Reference Level Accuracy
12. | Resolution Bandwidth Switching Uncertainty
13, [Calibrator Amplitude Accuracy
14. Frequency Response
15. |Other Input Related Spurious
16. | Spurious Response
17. | Gain Compression
18, Displayed Average Noise Level
19. Residual Responses
90. |10 MHz Reference Quiput Accuracy (Cption 004)
91. | Fast Time Domain Sweeps (Option 101}
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What Is Operation Verification?

Operation Verification consists of a subset of the performance tests which test only the

most critical specifications of the analyzer. It requires less time and equipment than the
Performance Verification and is recommended for verification of over all instrument operation,
either as part of incoming inspection or after repair. Operation Verification consists of the
following performance tests:

Table 4-2. Operation Verification Tests for the HP 85934

Test
Number Test Name
3. Frequency Readout Accuracy and Marker Count Accuracy

4. Noise Sidebands

7. Frequency Span Readout Accuracy

9. Scale Fidelity

10.  lInput Attenuator Accuracy

11.  |Reference Level Accuracy

12. | Resolution Bandwidth Switching Uncertainty

13.  {Calibrator Amplitude Accuracy

14, Frequency Response

16.  jSecond Harmonic Distortion {part of Spuricus Response)
18. | Displayed Average Noise Level

Before You Start the Verification Tests
There are four things you should do before starting a verification test:

1. Switch the analyzer on and let it warm up in accordance with the Temperature Stability
specification in Table 1-3.

2. Read “Making a Measurement” in Chapter 5.

3. After the analyzer has warmed up as specified, perform the self-calibration procedure
documented in “Improving Accuracy With Calibration Routines” in Chapter 5, The
performance of the analyzer is only specified after the analyzer calibration routines have
been run and if the analyzer is antocoupled.

4. Read the rest of this section before you start any of the tests, and make a copy of the
Performance Verification Test Record described in “Recording the Test Results,”

Test Equipment ‘ieu’ﬂ Meed

‘Table 4-3 lists the recommended test equipment for the performance tests. The table also lists
recommended equipment for the analyzer’s adjustment procedures which are located in the
HP 8593A Service Manual. Any equipment that meets the critical specifications given in the
table can be substituted for the recommended model(s).
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Recording the Test Resulis

A small test results table is provided at the end of each test procedure for your convenience in
recording test results as you perform the procedure.

In addition, a complete Performance Verification Test Record, Table 4-30, has been provided
at the end of the chapter. We recommend that you make a copy of the table, record the test
results on the copy, and keep the copy for your calibration test record. This record could
prove valuable in tracking gradual changes in test results over long periods of time.

If the Analyzer Doesn’t Meet Specifications

If the analyzer fails a test, rerun the RED routine, press
repeat the test. If the analyzer still fails one or more specifications, complete any remaining
tests and record all test results on a copy of the test record. Then refer to “Problems” in
Chapter 8, for instructions on how to solve the problem.

Periodicaily Verifying Operation

The analyzer requires periodic verification of operation. Under most conditions of use,
vou should test the analyzer at least once a year with either Operation Verification or the
complete set of Performance Verification tests.

Verifying Specified Operation for the HP 8593A 4.3



Table 4-3. Recommended Test Equipment

Critical Specifications for Recommended
Instrument Equipment Substitution Model - Use®
Synthesized { Frequency Range: 10 MHz to 22 GHz HP 8340A/B PAT
Sweeper Frequency Accuracy (CW): 4-0.02%
Leveling Modes: Internal and External
Modulation Modes: AM
Power Level Range: —35 to +16 dBm
(2 required)
Synthesizer Frequency Range: 0.1 Hz to 500 Hz HP 3325B PT
Function Frequency Accuracy: +0.02%
Generator Waveform: Triangle
Synthesizer/ Frequency Range: 500 Hz to 80 MHz HP 33354 PAT
Level Generator Amplitude Range: +12 to —85 dBm
Flatness: £0.15 dB
Attenuator Accuracy: £6.09 dB
AM/FM Signal Frequency Range: | MHz to 1000 MHz HP 85408 PAT
(Generator Amplitude Range: —35 to 416 dBmn Option 002
S5B Noise: <~120 dBc/Hz at 20 kHz offset
Measuring Compatible with Power Sensors HP 89024 PAT
Receiver dB Relative Mode
Resolution: .01 dB
Reference Accuracy: +1.9%
Power Meter Power Range: Calibrated in dBm and HP 436A PA,T
dB relative to reference power —70 dBm
to +44 dBm, sensor dependent
Power Frequency Range: 1 MHz to 350 MHz HP 8482A PAT
Sensor Maximum SWR: 1.1 (1 MHz to 2.0 GHz)
1.30 (2.0 to 2.9 GHz)
Low Power Frequency Range: 300 MHz HP B484A PTA
Sensor Amplitude Range: —20 dBm to —70 dBm
Maximum SWR: 1.1 (300 MHz)
Power Frequency Range: 50 MHz to 26.5 GHz HP 8485A PAT
Sensor Maximum SWR: 1.15 (50 MHz to 100 MHz)
' 1.10 (100 MHz to 2 GHz)
1.15 (2.0 GHz to 12.4 GHz)
1.20 (12.4 GHz to 18.0 GHz)
1.25 (18 GHz to 26.5 GHz)
Microwave Frequency Range: 9 MHz to 7 GHz HP 5343A PA,T
Frequency Timebase Accy (Aging): <5 x 107 /day
Counter

* P = Performance Test, A = Adjustment, T = Troubleshooting

t Option 026 requires one synthesizer to go to 26.5 GHz
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Table 4-3. Recommended Test Equipment (continued)

Critical Specifications for Recommmended
Instrument Equipment Substitution Model Use®*

Spectrum Frequency Range: 10 MHz to 7 GHz HP 8566A/B AT
Analyzer
Universal } Frequency: 10 MHz HP 5334A/B P AT
Frequency Resolution: =+ 0.002 Hz
Counter External Timebase
Frequency Frequency: 10 MHz HP 5061B PA
Standard Timebase Accy (Aging): <1 x 10 ~9/day
Oscilloscope Bandwidth: dc to 100 MHz HP 1741A T

Vertical Scale Factor of 0.5 V to 5 V/Div

External Trigger Mode
Digital Input Resistance: >10 megohms HP 3456A PAT
Voltmeter Accuracy: £10 mV on 100 V range
DVM Test Leads For use with HP 3456A HP 34118 AT
Power } Frequency Range: 50 kHz to 22 GHz HP 116678 PA
Splitter Insertion Loss: 6 dB (nominal)

Output Tracking: <0.25 dB

Equivalent Output SWR: <1.22:1
Directional Frequency Range: 0.1 to 110 MHz HP 8721A Pr
Bridge Directivity: >40 dB

Maximum VSWR: 1.1:1

Transmission Arm Loss: 6§ dB (nominal}

Coupling Arm Loss: 6 dB (nominal)
Directional Frequency Range: 1.7 GHz to 8 GHz 0955-0125 T
Coupler Coupling: 16 dB (nominal}

Max. Coupling Deviation: £ 1 dB

Directivity: 14 dB mininum

Flatness: (.75 dB maxinmum

VSWR: <1.45

Insertion Loss: <1.3 dB
Low Pass Cutoff Frequency: 300 MHz 0955-0455 PAT
Filter Bandpass Insertion Loss: <0.9 dB

at 300 MHz
Stopband Insertion Loss: >40 dB
at 435 Mz

* P = Performance Test, A = Adjustment, T=Troubleshooting

 Option 004

1 Option 026 Frequency Range: 50 kHz to 26.5 GHz
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Tabie 4-3. Recommended Test Equipment (continued)

Recommended

Length: >91 cm (36 in)
Connectors: BNC (m) both ends
(4 required)

Critical Specifications for
Instrument Equipment Substitution Model Use*
10 dB Type N (m to f) HP 8491A
Attennator Frequency: 300 MHz Option 010
20 dB Type N (m to f) HP 8491A A
Attenuator Attenuation: 20 dB Option 020
Frequency: dc to 12.4 GHz
1 dB Step Attenuation Range: 0 to 12 dB HP 355C P,A
Attennator Frequency Range: 50 Miz
Connectors: BNC female
10 dB Step Attenuation Range: 0 to 30 dB HP 355D PA
Attenuator Frequency Range: 50 MHz
Connectors: BNC female
Low Pass Cutofl Frequency: 4.4 GHz HP 11680A P, T
Filter Rejection at 5.5 GHz: >40 dB
Low Pass Cutoff Frequency: 50 MHz 0955-0306 P, T
Filter Rejection at 80 MHz: >bh( dB
Termination Impedance: 50 ohms (nominal) HP 209D P,T
Logic Pulser TTL voltage and current drive levels HP 5464 T
Digital Sensitivity: 1 mA to 500 mA HP 547A T
Current Frequency Response: Pulse trains to 10 MHz
Tracer Minimum Pulse Width: 50 ns
Pulse Rise Time: <200 ns
Logic Chip TTL vohtage and current drive levels HP b48A T
Cable t Frequency Range: 10 MHz to 22 GHz 8120-4921 PA
Maximum SWR: <1.4 at 22 GHz
Length: >91 cm (36 in)
Connectors: APC 3.5 (m) both ends
Maximum Insertion Loss 2 dB
(2 required)
Cable Frequency Range: 50 MHz to 7 GHz 5061-5458 PAT
Length: >91 cm (36 in)
Connectors: SMA (m) both ends
Cable Frequency Range: dec to 1 GHz HP 10503A PAT

* P = Performance Test, A = Adjustment, T=Troubleshooting

i Option 026 Frequency Range: 10 MHz to 26.5 GHz
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Table 4-3. Recommended Test Equipment {continued)

Critical Specifications for Recommended
Instrument Equipment Substitution Model Use®
Cable Frequency Range: dc to 310 MHz HP 1050ZA PA,T
Length: 20 cm (9 in)
Connectors: BNC {m) both ends
Test Cable Length: >91 cm (36 in) 85680-60093 AT
Connectors: SMB (f) to BNC (m)
{2 required)
Cable Assembly Length: approximately 15 em (5 in) 8120-1292 A
Connectors: BNC (f) to Alligator Clips
Cable Assembly Length: >91 cm (36 in) HP 11102A A
Connectors: Banana Plug to Alligator Clips
Adapter Type N (f) to Type N (f) 1250-1472 PAT
Adapter Type N (m)} toc BNC (f) (4 required) 1250-1476 PAT
Adapter Type N (m) to BNC (m) 1250-1473 PAT
Adapter Type N (f) to BNC (m) 1250-1477 PA,T
Adapter Type N {f) to SMA (f) 1250-1772 PAT
Adapter TFype N (m) to APC 3.5 (m) 1250-1743 PAT
Adapter Type N {f) to APC 3.5 (f) 1250-1745 PAT
Adapter APC 3.5 (f) to APC 3.5 (f) B061-5311 PAT
Adapter Type N (m) to APC 3.5 (f) 1250-1744 PAT
Adapter SMA (f) to SMA (f) 1250-1158 PAT
Adapter SMA (m) to SMA (m) 1250-1159 PA,T
Adapter SMB (m) to SMB (m) 1250-0813 AT
Adapter BNC (m) to BNC {m) 1250-0216 PAT
Adapter SMC (m) to SMC (m) 1250-0827 AT
Adapter BNC tee {m){f)(f) 1250-0781 T
Adapter BNC (f) to SMB (m) 1250-1237 AT

* P = Performance Test, A = Adjustment, T=Troubleshooting
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1. 10 MHz Reference Accuracy (Standard Timebase)

Specification
Frequency:

<#1 x 1077 /day.
Settability:

<+0.5 x 1078,

Related Adjustment
10 MHz Reference Adjustment (Standard Reference).

Mote If the spectrum analyzer has Option 004, Precision Frequency Reference
: installed, perform verification test number 20, “10 MHz Reference Qutput
Accuracy (Option 004),” instead.

Description

A frequency counter, which is locked to a 10 MHz reference, is connected to the CAL QUT.
This yields better effective resolution. Two frequency measurements are made 24 hours apart.
The difference between the two frequencies is calculated and compared to specification.

The settability is measured by changing the setting of the digital-to-analog converter (DAC)
which controls the frequency of the timebase. The frequency difference per DAC step is
calculated and compared to the specification.

Equipment

Frequency Coumter .. ....iiuiiineriinneerineinerininanraenns HP 5343A
Frequency Standard: any 10 MHz Frequency Standard with aging rate
of <41 x 107° per day, such as the HP 50618

Cable
BNC Cable, 122 cm (48 in) (2 required) ....vovvuvinnineninanninas HP 10503A
MNote The spectrum analyzer must have been stored at room temperature for at
i least two hours and then allowed to warm up for at least 30 minutes at room

temperature before performing this test. Also, the analyzer must remain on at
room temperature for the duration of this test.

The test results will be invalid if REF UNLK is displayed at any time during this-
test. REF UNLK will be displayed if the internal reference oscillator is unlocked
to the 10 MHz reference. a REF UNLK might occur if there is a hardware failure
or if the jumper between 10 MHz REF QUTPUT and EXT REF IN on the

rear panel is removed.
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1. 10 MHz Reference Accuracy (Standard Timebase)

Procedure

1. Connect the equipment as shown in Figure 4-1.

" SYANDARD.
SPECTRLR ANALYZER M CROWAVE | ——————
FREQUENCY COUNTER
r——'—- £ Do o P it Ny  —
C3 ez b prammmmimereenes [ EXT FREQ
s &2 poone 5TH
ooo O
ooo o ¥
aje® “96553238 mn T @?@@@
CAL U7 10 Hz - 00 Mz 10 MHz
INPUY |
\ X
BNC CABLE ASSEMBLY BNC CABLE ASSEMBLY

Figure 4-1. 10 MHz Reference Accuracy Test Setup (Standard Reference)

2. Set the frequency counter controls as follows:

SAMPLE RATE . it i i Midrange
BO/IQ SWITCH e i et nns 504
10Hz-500MHz /500MHz-26.5GHz SWITCH ............... ... 10Hz-500MHz
FREQUENCY STANDARD (Rear panel) ...........oooainuis, EXTERNAL

3. Wait for the frequency counter reading to settle. Record the frequency counter reading
here to one Hz resolution:

Reading 1 Hz

4. Wait 24 hours before proceeding with the next step. Other performance tests may be run
duaring this 24 hour period under the following conditions:

a. The analyzer is powered on at all times.
b. The analyzer is always at room temperature.
¢. The jumper between 10 MHz REF OUTPUT and EXT REF IN on the rear panel is

always present.

The CAL OUT may be disconnected from the frequency counter during the 24 hour
waiting period.

5. Reconnect the CAL OUT to the 10Hz-500MHz input of the frequency counter, if
necessary, and wait for the reading to settle. Record the frequency counter reading here to
one Hz resolution.

Reading2 1z
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1. 10 MHz Reference Accuracy (Standard Timebase)

6.

10.

11.

12,

Subtract Reading 2 (step 5) from Reading 1 (step 3) and record the result below as the
Frequency Drift.

Frequency Drift ________ Hz

Calculate the aging by dividing the frequency drift by 300 MHz. The aging should be less
than 41 x 1077,

Aging = Frequency Drift/300 x 106

Aging

On the spectrum analyzer, press:

(FREQUENCY) 37
CAL

. Record the number in the active function block here.

Timebase DAC Setting

Add one to the Timebase DAC Setting recorded in step 9 and enter this number using
the number keypad. For example, if the timebase DAC setting is 105, press 1, 0, 6, (H2}.

Wait for the frequency counter reading to settle and record the reading here to one Hertz
resolution.

Reading3.___ _ Hz

Subtract one from the Timebase DAC Setting recorded in step 9 and enter this number
using the number keypad. For example, if the timebase DAC setting is 105, press 1, 0, 4,
(Hz). Wait for the frequency counter reading to settle and record the reading here to one
Hertz resolution.

Reading 4 ____...  Hz
Calculate the frequency difference between Reading 3 and Reading 2 and between Reading

4 and Reading 2. Record the difference with the greatest absolute value below as the
frequency settability,

Frequency Settability Mz
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1. 16 MHz Reference Accuracy {Standard Timebase)

13. Calculate the settability by dividing the frequency settability by 300 MHz and record the
result below. The settability should be less than +0.5 X 1076,

Settability = Frequency Settability /300 x107°.

Settability

Press (PRESET) on the spectrum analyzer. The timebase DAC will be reset automatically
to the value recorded in step 9.
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2. Comb Generator Frequency Accuracy

Specification
<£0.007%.

Related Adjustment

Comb Generator Frequency Adjustment.

Description

A 160 MHz signal from a synthesized source and the output from a comb generator are

applied to the input of the HP 8593A. The source frequency is adjusted until the two signals
appear at the same frequency. The frequency setting of the source is then equal to the comb

generator frequency and this frequency is compared to the specification.

Equipment
Synthesized Sweeper .......... ... ... HP 8340A/B
Power Splitter ... ..o oioiiii i HP 11667B
Cables
APCmm (m} 91 em (361n) .......ooioe e 8120-4921
SMA Cable 61 cm (18 in)(m)to(m) ........... L, [P 8120-1578
Adapters
Type N(m)to APC 3.5 (m) oot 1250-1743
3S5mm (f)to35mm (f) ..o 5061-5311
Procedure
1. Connect the equipment as shown in Figure 4-2. Option 026: Omit the Type N to APC
adapter.
SYNTHESIZED SWEEPER SPECTRUM ANALYZER
. e

ornnn

1 o 85258
- [afan fond ] i ]

Gih Adddd 1T 00 geog L3 cacos
Sl oo O oo pRon Oggg o

oo wediend G0 OO0 oOo0 : —— oo o
S22 O 000 O oon noata DO D ) oo o

RF 100 Miz | INPUT 30D
OUTPUT COMB OUT e
\-/ ADAPTER

POWER SPLITTER

ADAPTER mgl\&é

i

LAPC 3.5
CABLE
ASSY

Figure 4-2. Comb Generator Frequency Accuracy Test Setup
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14,

. Press

2. Comb Generator Freguency Accuwracy

(NSTR PRESET) on the HP 8340A/B and set the controls as follows:

CW

RF

Press
frequency as follows:

CENTER FREQUENCY t.iiiiiiiieieniirnnresananensnenenans 100 MHz

COMB GEN 1ttttti it iiienerterransanesrnaensenasssnasesssntanns ON
15 27N S R R R R R 10 MHz
REF LEVEL ot titie e caneitisnanenssnetonsansasnassnenaes +10 dB
RES BW ottt itiiiereenrermsnansessnnsaaetosnansnencusnsosses 10 kHz

On the HP 8593A, press (PEAK SEARCH], (SIGNAL TRACK} (ON), (sPan}, 108 (kHz). Press
(AMPLITUDE ) and adjust the reference level setting until the signal peak is 10 dB below the

reference level.

Set the HP 8340A/B RF on. Adjust the HP 8340A/B power level until the two signals are
the same amplitude.

Press , and set the controls as follows:

. Set the HP 8593A LOG dB/DIV to 2 dB.
. H necessary, readjust the HP 8340A /B power level until the two signals are the same

amplitude.

. Set the HP 8340A/B CW to 100 MHz. A very unstable signal will probably appear. The

peak amplitude should be at least 3 dB greater in amplitude than either of the individual
signals.

. Adjust the HP 8340A /B CW setting until a single signal appears to rise and fall in

amplitude at the slowest rate (1 Hz frequency resolution will be necessary). The signal
peak should be displayed approximately 6 dB above the amplitude of the individual
signals.

Record the HP 8340A/B CW frequency setting. The frequency should be between
99.993 MHz and 100.007 MHz.

Comb Generator Frequency Mz
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3. Frequency Readout Accuracy and Marker Count Accuracy

Specification
Frequency Readout Accuracy:

*(Frequency Readout X Frequency Reference Accuracy + 3% of SPAN setting + 20% of
RES BW setting + 1.5 kliz).

Marker Count Accuracy:
Spans <10 MHz

+(Marker Frequency x Frequency Reference Accuracy + Counter Resolution + 100 Hz).
Spans >10 MHz

+(Marker Frequency x Frequency Reference Accuracy + Counter Resolution + 1000 Hz).

Related Adjustment

Sampler Match Adjustment.
Frequency Reference Adjustment.

Description

The frequency readout accuracy of the HP 8593A is tested with an input signal of known
frequency. By using the same frequency standard for the analyzer and the synthesized
sweeper, the frequency reference error is eliminated.

Eguipment
Synthesized Sweeper ........... ... . oo HP 8340A/B
Adapters
Type N (m) 10 APC 3.5 () oo 1250-1744
35mm (f)tod5mm (f) ... 5061-5311
Cables
APC 35,91 em (361n) ....ooovii 8120-4921
BNC, 122 ¢m (48 M) HP 10503A

Additional Equipment for Option 026
Adapter, 3.5 mm (f)to 3.5 mm (f) ... ... ... . ..o 5061-5311
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3. Frequency Readout Accuracy and Marker Count Accuracy

Procedure

Frequency Readout Accuracy

1. Connect the equipment as shown in Figure 4-3. Connect the 16 MHz REF OUT of the HP
8340A/B to the EXT REF IN of the analyzer. Option 026: Use the 3.5 mm adapter to
connect the cable to the analyzer input.

SPECTRUM |
SYNTHES|ZED SWEEPER ANALYZER T R

........ - 10 ¥Hz REF

Snh & edo oo QOOn QUTPUT i

meod ot 80 95 pooo § i R ano o f

= B 6000 oo noos G ¢ © 89 oo mee 0y
RF OUTPUT INPUT 507

ADAPTER
ADAPTER

APC 3.5 CABLE ASSY

Figure 4-3. Fregquency feadout Accuracy Test Setup

2. Press (INSTR PRESET) on the HP 8340A /B and set the controls as follows:
0L A R EREEERE R 1.5 GHz
POWER LEVEL ot ttiitttiiiirionnaiassonscnnn s conns —10 dBm

3. Press on the HP 8593A and wait for the preset to finish. Set the controls as
follows:

CENTER FREQUENCY ..ottt rceens 1.5 GHz
o3 N . T R R R 20 MHz

4. On the HP 8593A, press (PEAK SEARCH). Record the MKR frequency reading in Table 4-4.
The reading should be within the limits shown.

5. Repeat step 4 for the HP 8340A/8B CW and HP 8593A center frequency and span
combinations listed in Table 4-4.
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3. Frequency Readout Accuracy and Marker Count Accuracy

Table 4-4. Frequency Readout Accuracy

8340A /8 EP 85934 HP §533A Min Actual Max
CW Freguency Span Center Freguency Freguency Frequency
(MHz) (MHz) |Frequency (GHz)| (GHz) (GHz) {(GHz)
1500 20 i5 1.49940 1.50060
1500 10 1.5 1.49970 1.50030
1500 1 1 B 1.499967 1.500034
4000 20 4.0 3.89940 4.00060
4000 10 4.0 3.99970 . 4.00030
4000 1 4.0 3.999967 4.000034
5000 20 9.0 5.96940 9.00060
9000 10 9.0 8.99970 9.00030
9000 1 9.0 8.999967 9.000034
16000 20 16.0 15.98940 16.00060
160G0 i0 16.0 15.99970 16.00030
16000 1 16.0 15.999967 16.000034
21000 20 210 20.99940 21.00060
21000 10 21.0 20.99970 21.00030
21000 1 21.0 20.999967 21.600034

Marker Count Accuracy

6. On the HP 85934, press

10 (Hz).

7. Set the HP 8593A resolution bandwidth to 300 kHz.

8. Key in the 8340A/B CW frequencies and HP 8593A CENTER FREQUENCIES as
indicated in Table 4-5. For each pair of settings, press (PEAK SEARCH] and wait for the count

to be taken (it may take several seconds). Record the CNT frequency in Table 4-5. The
CNT frequency reading should be within the limits shown.
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3. Frequency Readout Accuracy and Marker Count Abcuracy

Table 4-5. Marker Count Accuracy

HP 85934

HP 8340A/B | Center |HP 85934 CNT MKR Frequency

CW Frequency | Frequency | Span
MHz GHz MHz Min (GHz) Actual (GHz) Max (GHz)
1500 15 20 - 1.49999899 1.500060101
1500 1.5 1 1.49999989 1.56000011
4000 4.0 20 3.99999899 4.00000101
4000 4.0 1 |3.999999989 4.00000011
G000 9.0 20 8.99999899 9.00000101
9.000 9.0 1 8.999999989 9.00000011
16000 16.0 20 15.99999899 16.00000101
16000 16.0 1 15.99999989 16.00000011
21000 2.0 20 20.99999899 21.00000101
21000 21.0 1 20.99999989 21.00000011

Verifying Specified Operation for the HP 85%3A 4-17




4. Noise Sidebands

Specification

<—95 dBc/Hz + 20 log N at >30 kHz offset from CW signal, where N is the desired
harmonic of the 1st LG.

Description

A 500 MHz CW signal is applied to the input of the spectrum analyzer. The marker functions
are used to measure the amplitude of the carrier and the noise level 30 kHz above and below
the carrier. The difference between these two measurements is compared to specification.

Equipment

Signal Generator ................. i iiiiii HP 8640B
Cable

Type N, 183 cm (T21n) ...vvoviiiiiin e HP 11500A

Additional Equipment for Opticn 026

Adapter, APC 3.5 (D to N(f) oo 1250-1745
Procedure
1. Set the HP 8640 controls as follows:
FREQUENCY ... 500 MHz
OUTPUT LEVEL ...t 0 dBm
AM e OFF
M OFF
COUNTER o oo e i INT
R ON

2. Connect the equipment as shown in Figure 4-4. Option 026: Use the APC adapter to
connect the cable to the analyzer input.

SPECTRUM ANALYZER
SIiGNAL GENERATOR s e
M,

e
I‘Q@'O(@O@O @

RF QUTPUT

TR [=E=1 = =
BOO®CeD nn soo O |y

J INPUT S04

Figure 4-4. Noise Sidebands Test Setup

TYPE N CABLE ASSEMBLY
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4. Noise Sidebands
. Press on the HP 8593A and wait for the preset to finish. Set the controls as
follows:

CENTER FREQUENCY ...... P 500 MHz
o} 2 ¥ (R R LR 10 MHz

. On the 8593A, press the following analyzer keys:

(PEAK SEARCH) (SIGNAL TRACK] (ON)
200

1 @)

SIGNAL TRACK]

(OFF) (scL swr} (PEAK SEARCH J.

. Record the MKR amplitude reading as the Carrier Amplitude.

Carrier Amplitude MW__L. dBm

. Press the following analyzer keys:

Record the MKR amplitude reading as the Noise Sideband Level at +30 kHaz.

Noise Sideband Level at +30 kHz ___ = *! dBm

. Record the MKR

- Press
amplitude reading as the Noise Sideband Level at —30 kHz.

Noise Sideband Level at —30 kHz __/~'> dBm
. Record the more positive value from steps 6 and 7 above and record as the Maximum Noise
Sideband Level.

Maximum Noise Sideband Level " * dBm

. Subtract the Carrier Amplitude (step 5) from the Maximum Noise Sideband Level (step 8)
and record as the Noise Sideband Suppression. The suppression should be <—65 dBe.

Noise Sideband Suppression = Maximum Noise Sideband Level — Carrier Amplitude

Noise Sideband Suppression B dBe
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4. Noise Sidebands

Note The resolution bandwidth is normalized to 1 Hz as follows: 1 Hz noise-power P
= (noise-power in dBc) — (10 x log(RBW)).
ﬁ For example, —~65 dBc in a 1 kHz resolution bandwidth is normalized to

—95 dBc/Haz.

4-20 Verifying Specified Operation for the HP 85934



5. System Related Sidebands

5. System Related Sidebands

Specification

<65 dBc/Hz + 20 log N at >30 kHz from CW signal, where N is the desired harmonic of
the 1st LO.

Description

A 500 MHz CW signal is applied to the input of the spectrum analyzer. The marker functions
are used to measure the amplitude of the carrier and the amplitude of any system related
sidebands 30 kHz above and below the carrier. System related sidebands are any internally
generated, line related, power supply related or local oscillator related sidebands.

Equipment

Signal Generator ..........veveneoruiunoiiiiiirarianacariateeanine HP 86408
Cable

Cable, Type N, 183 em (T210n) .vovvrrinreniiiiitiinrreraaeann. HP 11500A

Additional Equipment for Option 026

Adapter, APC 35 (D) to N (f) oo ovrii e 1250-1745
Procedure _
1. Set the HP 8640B controls as follows:
FREQUENCY ottt it ia e annaaanes 500 M1z
OUTPU T LEVEL ittt ettt tereae s isnassansanrasaasss 0 dBm
AN o e s OFF
Y A A N R OFF
COUN T R ottt ittt et et e i ee e aataaannasnsennanarsasssanns INT
5 3 U ORI G R ON

2. Connect the equipment as shown in Figure 4-5. Option 026: Use the APC adapter to
connect the cable to the analyzer input.

SPECTRUM ANALYZER

SIGNAL GENERATOR TN

L .
= {
eEEO O o
RF QUTPUT ) | 1epuT 500

TYPE M CABLE ASSEMBLY

Figure 4-5. Sysiem Related Sidebands Test Setup
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5. System Related Sidebands

3. Press on the analyzer and wait for the preset to finish. Set the controls as follows:

CENTER FREQUENCY ittt ittt 500 MHz
P AN 16 MHz

4. On the analyzer, press the following analyzer keys:

(PEAK SEARCH] (SIGNAL TRACK]) (ON)
200
1 (cttz)

(FREQUENCY]

130 (khz).

6. On the analyzer, press the {ollowing analyzer keys:

(FREQUENCY) (&) (step-up key) (SGL swp).

7. Wait for the completion of a new sweep. Press
Amplitude.

(PEAK SEARCH). Record the Marker A

Marker & Amplitude __________ dBe

The marker A amplitude above the signal should be <—65 dB.
8. On the analyzer, press the following analyzer keys:

(step-down key) (step-down key)
Ger )

9. Wait for the completion of a new sweep. Press
Amplitude.

Record the Marker A

PEAK SEARCH ;.

Marker A Amplitude ___________ dBc

The marker A amplitude below the signal should be <—65 dB.
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6. Residual Fi

6. Residual FM

Specification
<400 Hz x N peak to peak in 100 ms.

Description

This test measures the inherent short-term instability of the spectrum analyzer’s LO system.
With the analyzer in zero span, a stable signal is applied to the input and slope-detected on
the linear portion of the IF bandwidth filter skirt. Any instability in the LO transfers to the
IF signal in the mixing process. The test determines the slope of the IF filter in Hz /dB and
then measures the signal amplitude variation caused by the residual FM. Multiplying these
two values yields the residual FM in Hz.

Equipment

Synthesized Signal Generator.........o.oviiiiiiiii i, HP 86408
Cable

Type N, 183 €m (T2ZIR) +tvvinnrmr i evn e HP 11560A

Additional Equipment for Option 026
Adapter, APC 35 (1) to N (f) «.verii e 1250-1745

Procedure

Determining the IF Filter Slope

1. Connect the equipment as shown in Figure 4-6. Option 026: Use the APC adapter to
connect the cable to the analyzer input.

SIGMNAL GENERATOR
ot N

[v]
000 © ~ .
o0 OO0 5% g mOG@@t@ggmmam
RF GUTPUT‘ JJSNPUT 500

TYPE K CABLE ASSEMBLY

SPECTRUM AMALYZER

g

= oo O

Figure 4-8. Residual FM Test Selup
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8. Regidual FM

2. Set the HP 8640B controls as follows:

FREQUENCY .............. ST 500 MHz
CW OUTPUT o i e —10 dBm
3. Press (PRESET} on the HP 8593A and wait for the preset to finish. Set the controls as
follows:
CENTER FREQUENCY ...t 500 MHz
SPAN 1 MHz
REF LEVEL .. e e -3 dBm
LOGAB/DIV o i e 1dB
RES BW 1kHz

5. On the HP 85934, press [SGL swp }, {PEAR SEARCH },

6. Rotate the HP 8593A knob
+0.1 dB. Press |
amplitude reads —4 dB B.

7. Divide the MKR A frequency in Hertz by the MKR A amplitude in dB to obtain the
slope of the resolution bandwidth filter. For example, if the MKR A frequency is 1.08 kHz
and the MKR A amplitude is 3.92 dB, the slope would be equal to 275.5 Hz/dB. Record
the result below:

nterclockwise until the MKR A amplitude reads —1 dB
Rotate the knob counterclockwise until the MKR A

Slope ________ Hz/dB

Measwing the Residual FiM

8. On the HP 8593A, press (MKR) ERS
the knob counterclockwise until the MKR A a

(PEAK SEARCH], and 1
mplitude reads —3 dB
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&. Residual FM

9. On the HP 8593A, press the following keys:
(KR -}

h e divisions below the reference level.
GL (CONT), (FREQUENCY ), and use the
hree divisions below the reference

If it is not, press EER
knob to place the display
level. Press (SGL SWP ).

. Read the MKR A

e Deviation.

10. On the HP 8593A, press (MKR) i
amplitude, take its absolute value, and record the result as

Deviation dB

11. Calculate the Residual FM by multiplying the Slope recorded in step 7 by the Deviation
recorded in step 10. The residual FM should be less than 400 Hz.

Residual FM . Hz
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7. Frequency Span Readout Accuracy

Specification

+2% of span, span <10 MHz.
+3% of span, span >10 M1z, in single band span.

Related Adjustment

Comb Generator Adjustment.

Description

For testing spans between 100 kHz and 200 MHz, two synthesized sources are used to provide
two precisely-spaced signals. The analyzer’s marker functions are used to measured this
frequency difference and the marker reading is compared to the specification.

For spans greater than 200 MHz, the analyzer’s internal comb generator provides the
precisely-spaced signals. Again, the analyzer’s marker functions are used to measure the
separation of the signals and the marker reading is compared to the specification.

Equipment
Synthesized Sweeper ....... ... . i i HP 8340A/B
Synthesizer/Level Generator ................ovuiuininnininniin.. HP 3335A°
Power Splitter ... ... i HP 116678
Adapters
Type N(m) to APC 3.5 (M) «vueeniniiniiiiit i 1256-1743
33mm (M to3.5mm () ..o e 5061-5311
BNC () 10 SMA (M) .\ tovintie i e 1250-1200
Cables
BNG, 122 em (4B00) . ..ottt e HP 10503A
APC3.5,91em (360R) .o.uvniitin it e e 8120-4921
Type N (m) to SMA (M) ooirii e e 8120-5148

Additional Equipment for Option 026
Cable, Cal Comb ..o e e 08592-60061

Procedure

Spans >500 MHz

1. Conrect the equipment as shown in Figure 4-7. Option 026: Use the cal comb with the
3.5 mm adapter.
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7. Frequency Span Readout Accuracy

SPECTRUM ANALYZER

==kl
Crd LD sovso e

2 moono

%? [=I==T=T

ooo S

r"'"Omcu:l o

Tm— [Err ]
=0 BOGG(PDH oo B

A ’ INPUY 50Q

TYPE N ¥O SMA
CABLE ASSY

Figure 4-7. Frequency Span Accuracy Test Setup {Spans >500 MHz)

. Press (PRESET ) on the HP 8593A and wait for the preset to finish. Set the controls as
follows:
CENTER FREQUENCY ...ttt naeees 10 GHz
3.7 . S FEERE TR 500 MHz
COMB GEN ottt iiite i it ianenera s rranas e st ON

. Adjust the analyzer’s center frequency, if necessary, to place the left-most comb tooth on
the second vertical graticule line (one division from the left-most graticule line).

. Press . If necessary, continue pressing until the marker is on the
comb tooth at the second vertical graticule line. This is the “marked” comb tocth.

. Press and continue pressing T until the active marker is on
the fourth comb tooth to the right of the marked comb tooth.

 Record the MKR A frequency reading in Table 4-6. The MKR reading should be within
the limits shown.

. Repeat steps 3 through 6 for the remaining Span settings listed in Table 4-6. For each
setting, the right-most marker should be on the Nth comb tooth to the right of the
marked comb tooth, where N is given in Table 4-6.
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7. Frequency Span Readout Accuracy

Table 4-8. Frequency Span Readout Accuracy, Spans >500 MHz

Span
Setting | N MKR A Frequency Reading

Min Actual Max

500 MHz | 4 | 385.00 MHz 415.00 MHz
1000 MHz | 8 | 770.00 MHz 830.00 MHz
2000 Mz | 16 1 1446.00 MHz 1554.00 MHz

Spans <300 MKz

8. Connect the equipment as shown in Figure 4-8. Note that the power splitter is used as a
combiner. Option 026: Omit the adapter and connect the splitter directly to the analyzer
input.

SYNTHES | ZER/LEVEL SYNTHESIZED SWEEPER
GENERATOR SPECTRUM ANALYZER 5Y ZED SWEEPER

o

........ oo Qpon
S0 mRonn oS pooo
Bes & odo oo QRAE

500

By
o~
L £y

EEEHECE
o Gt o0
S

jWied
T
S8HH
[*|niwla)

Sed mhdd 00 26 _gopd |
B 00000 nunnmuq :

RF OUTPUT]

ol

TiNPUT S00

: ADAPTER i
W ADAPTER ?

| ADAPTER  [fj

POWER SPLITTER

APC 3.5 CABLE ASSY

Figure 4-8. Frequency Span Accuracy Test Selup (Spans <500 MHz)

9. Press [PRESET } on the HP 8593A and wait for the PRESET to finish. Set the control as
follows:

CENTER FREQUENCY ... it 70 MHz
AN 100 MHz

10. Press (INSTR PRESET) on the HP 8340A/B and set the controls as follows:
W e 110 MHz
POWERLEVEL ... i, -5 dBm

11. Set the HP 3335A controls as follows:
FREQUENCY o e e 30 MHz
AMPLITUDE ... e e 0 dBm
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12.

13.

14.

15.

7. Frequency Span Readout Accuracy

If necessary, adjust the HP 8593A Center Frequency to center the two signals on the
display.

On the HP 8593A, press the following keys:

The two markers should be on the signals near the second and tenth vertical graticule
lines (the first graticule line is the left-most).

Record the MKR A frequency reading in Table 4-7. The MKR A frequency reading
should be within the limits shown.

Repeat steps 12 through 14 for the remaining Span settings listed in Table 4-7, setting the
HP 8340A/B CW and HP 3335A frequency as shown in the table.

Table 4-7. Frequency Span Readout Accuracy, Spans <500 MHz

HP 8340A/B | HP 85934

HP 33354 Span Span MKR A Reading

Frequency Seiting Setting
MHz MHz Min Actual Max
30.0 110.0 100 MHz | 77.0 MHz 83.0 MHz
50.0 90.0 50 MHz | 38.5 MHz 41.5 MHz
62.0 78.0 20 MHz |15.40 MHz 16.60 MHz
66.0 74.0 10 MHz | 7.80 MHz 8.20 MHz
68.0 72.0 5 MHz |3.900 MHz 4.100 MHz
69.2 70.8 2 MIz |1.560 MHz 1.640 MHz
69.6 70.4 1 MHz | 780.0 kHz 820.0 kHz
69.8 70.2 500 kHz | 390.0 kHz 410.0 kHz
69.92 70.08 200 kHz | 156.0 klfz | 1 164.0 kHz
69.96 70.04 100 kHz | 78.0 kHz 82.0 kHz
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8. Sweep Time Accuracy

Specification
20 ms to 100 s £3%.

Description

This test uses a synthesizer function generator to amplitude modulate a 506 MHz OW signal
from another signal generator. The analyzer demodulates this signal in zero span to display
the response in the time domain. The marker delta frequency function on the analyzer is used
to read out the sweep time.

Equipment
Synthesizer /Function Generator ................oooveiuenee HP 3325A
Signal Generator ............ooiuiiiiiii HP 8640B
Cables
Type N Cable, 152 cm (60in) .....oovvineniinne HP 11500D
BNC, 120em (4810n.) oo HP 10503A

Additional Equipment for Option 026

Adapter, APC 35 () to N(f) ..ot 1250-1745
Procedure

Note For Option 101: Perform verification test number 21, “Fast Time Domain
: Sweeps (Option 101),” in addition to this test.

1. Set the signal generator to output a 500 Mz, —10 dBm, CW signal. Set the AM and FM
controls to off.

2. Set the synthesizer function generator to output a 500 Hz, 45 dBm triangle waveform
signal.

3. Conrect the equipment as shown in Figure 4-9. Option 026: Use the APC adapter to
connect the cable to the analyzer input.
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8. Sweep Time Accuracy

SPECTRUM ANALYZER SYNTHESIZER
FUNCT 10N GENERATOR SiGNAL GENERATOR

. N, et
£ ———Alm
£ 5 - s J wm L] E
son 00 ooooo 00 soose &)
oo 0n Sooos 8o .
o= ©o ggmmcn:l ? . £ O@ ©O@O© @

=ty S O
moemmo@ 0o oees O

N ¥

INPUT 508 A IN RF OUTPUT
SIENAL

TYPE N CABLE _ Y.

Figure 4-9. Sweep Time Accuracy Test Setup

4. Press on the analyzer and wait for the preset to finish. Set the controls as follows:
CENTER FREQUENCY ...ttt eneeens 500 MHz
SPAN ......... R L LL R 16 MHz

...........................................

Wait for the AUTO ZOOM routine to finish. Press (SPAN}

Set the controls as follows:

15 3. A R R REEEEERREEERE 3 MHz
AMPLITUBE SCALE ...ttt LINEAR
GWEEP TIME .1t trtiieiieevineareraneanaisasaonsanscnaarranns 20 ms

Adjust signal amplitude for a mid-screen display.
5. Set the signal generator AM switch to the AC position.
6. On the analyzer, press the following keys:

Adjust the video trigger so that the analyzer is sweeping.

(Sot swp). After the completion of the sweep, press (PEAK SEARCH). If necessary, press
until the marker is on the left most signal. This is the “marked signal.”

8. and press HT until the marker delta is

on the eighth signal peak. Record the marker & reading in Table 4-8.
9. Repeat steps 6 through § for the remaining sweep time settings listed in Table 4-8.
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8. Sweep Time Accuracy

Table 4-8. Sweep Time Accuracy

HEP 8593A Sweep Time | HP 33254 | Minfmam Maximum
Setiing Frequency | Reading | MKR A | Reading
20 ms 500 Bz 15.4 ms 16.6 ms
50 ms 200 Hz | 38.5 ms 41.5 ms
100 ms 100Hz | 77.0ms 83.0 ms
500 ms 20Hz | 385.0 ms 415.0 ms
ls 10 Hz 770.0 ms 830.0 ms
i0s 1 Hz 778 83s
50 s 0.2 Hz 38.5s 415¢
100 s 0.1 Hz 77.0s 83.0s
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8. Scale Fidelity

g, Scale Fidelity

Specification
Log Mode:

40.2 dB/2 dB, 0 to ~70 dB from Reference Level range.
140.75 dB maximum over { to —60 dB from Reference Level.
+1.0 dB maximum over § to —70 dB from Reference Level.

Linear Mode:
<+3% of Reference Level.

Log to Linear Switching Uncertainty:
+0.25 dB at the Reference Level.

Related Adjustment

A12 Cal Attenuator Error Correction Adjustment.
Log and Linear Amplitude Adjustment.

Description

A 50 MHz CW signal is applied to the INPUT 500 of the analyzer through two step
attenuators. The attenuators increase the effective amplitude range of the source. The
amplitude of the source is decreased in 10 dB steps and the analyzer marker functions are
used to measure the amplitude difference between steps. The source’s internal attenuator is
used as the reference standard. The test is performed in both log and linear amplitude scales.

Eguipment
Synthesizer/Level GENerator .........eoerreerenrrrirrearnenrneens HP 3335A
Step Attenuator, 1 dB steps . .....oovriiiiiiiiiiiiiiii i HP 355C
Step Attenuator, 10 dB steps ... oot HP 355D
Cables '
BNC Cable 2376t (950}« vreeerriianeerunnaeaanirinen e HP 10502A
BNC Cable 122 cm (48 in) (2 required) .......ooiocieniiiiierenns HP 10503A
ALdapter
Type N () to BNC (£) « .0 v 1256-1476

Additional Equipment for Option 026

Adapter, 3.5 mm (f) to 35 mm () «..ovvviiiiiii e 5061-5311
Adapter, BNC (f) 10 SMA () +.ovvniiinriornariiria e 1250-1200
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8. Scale Fidelity

Procedure

Log Scale

1. Set the HP 3335A controls as follows:

FREQUENCY ..o e e e 50 MHz
AMPLITUDE ... e e +16¢ dBm
AMPTDINCR ..o e e e 0.05 dB
OUTPU T e e e 500

2. Connect the equipment as shown in Figure 4-10, (Option 026: use the BNC to SMA
and 3.5 mm adapters instead of the type N to BNC adapter). Set-the HP 355D to 10 dB
attenuation and the 355C to 0 dB attenuation. '

SYNTHES I ZER/LEVEL SPECTRUM ANALYZER
GENERATOR D

258 B By o gey e R00
=]
oh G368 BOR B O eo

I —— =l
BO@@@O@ oa ﬂgg [

INPUT rz
ATTENUATOR ATTENUATOR

@) ©

-

ADAPTER

Figure 4-10. Scale Fidelity Test Setup

3. Press (PRESET) on the analyzer and wait for the preset to finish. Set the controls as
follows:

CENTER FREQUENCY ... i i, 50 MHz

SPAN 10 MEz

4. On the analyzer, press the following keys:

PEAK SEARCH] (SIGNAL TRACK) (ON)

(sPaN] 50 (kHz ).

After the auto zoom procedure is finished, set the resolution bandwidth to 3 kHz and the
video bandwidth to 30 Hz.

5. If necessary, adjust the P 355C attenuation until the MKR amplitude reads between
6 dBm and —1 dBm.

6. On the HP 3335A, press (AMPLITUDE ) and use the INCR keys to adjust the amplitude until
the analyzer MKR amplitude reads 6 dBm 40.05 dB.

4-34 Veritying Specified Operation for the HP 85934



9, Scale Fidelity

Note It may be necessary to decrease the resolution of the amplitude increment of
ﬁ the HP 3335A to 0.01 dB to obtain a MKR reading of 0 dBm £0.05 dB.

. On the analyzer, press {PEAK SEARCH],

8. Set the HP 33354 AMPTD INCR to 2 dB.

9. On the HP 3335A, press and

10,
11,

12
13.
14.

15.

(iNCR ) (down) to step the HP 3335A to the next
lowest nominal amplitude listed in Table 4-9. Record the MKR A amplitude reading in
Table 4-9. The MKR amplitude should be within the limits shown.

Repeat step 9 for the remaining HP 3335A Nominal Amplitudes listed in Table 4-9..

For each MKR A reading, subtract the previous MKR A reading. Add 2 dB to the
number and record the result as the incremental error in Table 4-9. The incremental error
should not exceed 0.2 dB/2 dB.

Table 4-9. incremental Error, Log Mode

HP 3335A | dB from
Nominal | Ref Level MER A Reading Incremental
Amplitude | (nominal) Exvor
Min (dB) | Actual (dB) |Max (dB}|  (dB)
+10 dBm 0| 0 (Ref)| 0 (Ref) 0 (Ref)| 0 (Ref)
+8 dBm -2 —2.2| “2.o0 ~1.8
+6 dBm —4 —44) [ -3.6
+4 dBm ~6 6.6 w00 —5.4
+2 dBm -8 —8.75 ~7.25
0dBm|  —10| -1075) 1% ~9.25

Scale Fidelity, Log Mode

Set the HP 3335A AMPTD INCR to 10 dB.

On the HP 3335A, press (up).

One the P 3335A, press (down) to step the HP 3335A to the next lowest nominal
amplitude listed in Table 4-10. Record the MKR A amplitude reading in Table 4-10. The
MKR amplitude should be within the limits shown.

Repeat step 14 for the remaining HP 3335A Nominal Amplitudes listed in Table 4-18.
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9. Scale Fidelity

Table 4-10. Scale Fidelity, Log Mode

HP 33354 éB From
Nominal | Refevence Level MER 4 Reading
Amplitude (nominal) |

Min (dB) | Actual (dB) | Max (dB)

+10 dBm 0 O(Ref) { 0 (Ref) | 0 (Ref)

0 dBm —10 -10.75 | 228 | —9.925

—10 dBm —-20 —20.75 | _owmosb b 21995

~20 dBm ~30 —30.75 | ~ 275 | 9995

—30 dBm —40 ~40.75 s ~30.25

-40 dBm ~50 —50.75 —49.25

50 dBm —60 ~60.75 | 2 | 595

—60 dBm —70 ~7100 | 10 _gg0

i.incar Scale
16. Set the HP 3335A controls as follows:

AMPLITUDE ..ottt e e e +10 dBm
AMPTD INCR oot e e 0.05 dB

17. Set the 355C to 0 dB attenuation.
18. P on the analyzer and wait for the preset to finish. Press (AMPLITUDE),

LoG

Set the controls as follows:

FREQUENCY ..ot 50 MHz
SPAN © oottt 10 MHz

18. On the analyzer, press the following keys:

(PEAK SEARCH] (SIGNAL TRACK] (ON)
50 (itiz)

After the auto zoom procedure is finished, set the resolution bandwidth to 3 kHz and
video bandwidth to 30 Hz.

20. If necessary, adjust the HP 355C attennation until the MKR reads approximately
223.6 mV.

Note It may be necessary to decrease the resolution of the amplitude increment of
] the HP 3335A to 0.01 dB to obtain a MKR reading of 223.6 mV + 0.4 mV.
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8. Scale Fidelity

21. On the HP 3335A, press (AMPLITUDE ) and use the INCR keys to adjust the amplitude until
the analyzer MKR amplitude reads 223.6 mV £0.4 mV.

22. On the analyzer, press (PEAK SEARCH }
23. Set the HP 3335A amplitude increment to 3 dB,

24, On the HP 3335A, press (AMPLITUDE } and {(INCR ¥ ] (step-down key) to step the HP 3335A
to the next lowest Nominal Amplitude listed in Table 4-11.

Record the MKR amplitude reading in Table 4-11. The MKR amplitude should be within
the limits shown.

25. Repeat step 9 for the remaining HP 3335A Nominal Amplitudes listed in Table 4-11.

Tabie 4-11. Scale Fidelity, Linear Mode

HP 3335A % of
Nominal | Ref Level MKR Reading
Amplitude | (nominal}

Min (mV) | Actual (mV) | Max (mV)
4+10dBm | 100 0 (Ref) | O (Ref) | 0 (Ref)

+7dBm | 707 150.98 | ot | 165.20
+4 dBm 50 104.69 | ooea b 11891
+1dBm | 3548 72.22 | L] 86.44
-2 dBm 25 48.79 SHET L 63.01

Log to Linear Switching

26. Set the HP 355D to 10 dB attenuation and the HP 355C to 0 dB attenuation.
27. Set the synthesizer controls as follows:

FREQUENCY ittt it i it e 50 MHz
AMPLITUDE ..o i i i e eie et ia e +6 dBm

28. On the spectrum analyzer, press and wait for the preset to complete. Set the
control as follows:

CENTER FREQ ..ottt ie i iicna et 50 MHz

the scale to linear and set the amplitude units to dBm

Yerifying Specified Operation for the HP 85934 4-37



9. Scale Fidelity

31.

32.
33.
34.

If the MKR A amplitude is less than 0 dB, record the MKR A amplitude reading here.
The absolute value of the reading should be less than 0.25 dB. If the MKR A amplitude is
greater than 0 dB, continue with step 32 below.

Log-to-Lin Switching Uncertainty ___ 7.0 4B

(PEAK SEARCH), and |
to change the scale to LOG 10 dB/DIV,

Press [MKR ->J,

Press (AMPLITUDE}, an

Record the MKR A amplitude reading here. The absolute value of the reading should be
less than 0.25 dB.

Log-to-Lin Switching Uncertainty ________ dB
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10. Input Attenuator Accuracy

10. Input Attenuator Accuracy

Specification
Range:

0 to 70 dB in 10 dB steps.
Aceuracy:

U to 60 dB +90.5 dB at 50 MHz referred to 18 dB attenuation.
76 dB +1.2 48 at 50 MHz referred to 16 dB attenuation.

Description

The input attenuator’s switching accuracy is tested over the full 0 dB to 70 dB range.
Switching accuracy is referenced to the 10 dB attenuator setting. The attenuator in the
synthesizer/level generator is used as the measurement standard.

Equipment
Synthesizer/Level Generator ......... ... ot HP 3335A
Step Attenuator, 1dB steps .......oviiiiiiiiiiii i HP 355C
Step Attenuator, 10dB steps ... HP 355D
Cables
BNC Cable 23 cm (91n) .+ttt HP 10502A
BNC Cable, 120 e (48 in) {2 required) ......coviiiiiiiiiianan HP 10503A
Adapter
Type N{(m)toBNC(f) ... PP 1250-1476

Additional Equipment for Option 026

Adapter, 3.5 mm (N to35mm (f) ... .o 5061-5311
Adapter, BNC (£) 60 SMA (H) ..+t ennneeenree it eeieaneaeneaneinnens 1250-1200
Procedure

1. Connect the equipment as shown in Figure 4-11. Option 026: Use the BNC to SMA and
3.5 mm adapters instead of the Type N to BNC adapter. Set the HP 355D to 20 dB
attenuation and the HP 355C to 0 dB attenuation.
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10. Input Attenuator Accuracy

SYNTHESIZER/LEVEL SPECTRUM ANALYZER
GEHERATOR » ez

O ceac o
: T [SI=l=I=
Al 2088 @ pn eme o R

INPUT 500

ATTENUATOR ATTENUATOR

© ©

? ADAPTER

Figure 4-11. Input Attenuator Accuracy Test Setup

2. Set the HP 3335A controls as follows:

FREQUENCY .o e e e enieas 50 MHz
AMP LI UDE o e e e e e e —50 dBm
AMPTID INCR o e e 10 dB
U P U e e e 506

3. On the HP 8593A, press and wait for the preset to finish, Set the controls as
follows:

CENTER FREGUENCY ..t rtittt ittt e e 50 MHz

S AN L 100 kHz

1203 2l 1 AV ) P —70 dBm

LOG dB/DIV .\ttt e e e 1dB

RES BW oottt ittt 10 kHz

VIDEO BW ittt e 100 Hz /,f
E/

4. Set the HP 355C attenuation to place the signal peak two to three dB (two to three “
divisions) below the reference level.

5. On the HP 8593A, press the following keys:

[SGL swpP ) {PEAK SEARCH

6. Set the HP 3335A amplitude to —60 dBm as indicated in row 2 of Table 4-12.

7. Set the HP 8593A reference level to —~80 dBm and attenuation to § dB as indicated in row
2 of Table 4-12,

8. On the HP 8593A, press (SGL swp ), and wait for a new sweep to finish. Press
and record the MKR A amplitude in Table 4-12 as the Actual MKR A Reading. The “

MEKR A amplitude reading should be within the limits shown.

9. Repeat steps 7 through 10 using the HP 3335A amplitude and HP 8593A ref level and
attenuation settings listed in Table 4-12.
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10. Input Atlenuator Accuwracy

Table 4-12, Input Attenuator Accuracy

HP8593A |MKR A| MKR A |MKR &
HP 33354 HP 85334 Attenuation| Min Actual Max
Amplitade | Reference Level (dB) (dB) (¢B) (dB)
~50 ~70 10 0 (Ref) | 0 (Ref) |0 (Ref)
—60 —80 0 ~05 j_lL b 405
~40 ~60 20 —05 |_M% | 4035
~30 ~50 30 —05 |t 405
-20 —40 40 —05 |t I 405
~10 ~30 50 ~0.5 | +0.5
0 -20 60 ~05 | % | 405
10 -10 70 ~12 | | +12

Verifying Specified Operation for the HP 85934 4-41



11. Reference Level Accuracy

Specificaiion
Accuracy Referred to —20 dBm Reference Level:

0 to —59.9 dBm £(0.5 dB + Input Attenuator Accuracy at 50 MHz).
~60 to —112 dBm £(1.25 dB + Input Attenuator Accuracy at 50 MHz).

Reiated Adjustment
A12 Cal Attenuator Error Correction Adjustment.

Description

A 50 MHz CW signal is applied to the INPUT 501 of the HP 8593A through two step
attenuators. The attenuators increase the effective amplitude range of the source. The
amplitude of the scurce is decreased in 10 dB steps and the HP 8593A marker functions are
used to measure the amplitude difference between steps. The source’s internal attenuator is
used as the reference standard. The test is performed in both log and linear amplitude scales.

It is only necessary to test reference levels as low as —90 dBm (with 16 dB ATTEN) since
lower reference levels are a function of the HP 8593A’s microprocessor manipulating the trace
data. There is no error associated with the trace data manipulation.

Equipment
Synthesizer/ Level Generator .............oioiiiiiiiiiiiinnenn... HP 3335A
Step Attenuator, 10 dB steps . ..ovivit it HP 355D
Step Attenuator, 1 dB steps ...ttt HP 355C
Cables
BNC Cable, 23 cm (9100) oo vt it i i e HP 10502A
BNC Cable, 122 cm (48 in) (Zrequited) ....ovvniiiiniinninnnnnnn HP 10503A
Adapler
Type N (m) 16 BNC (£} ©nvviret ettt 1250-1476

Additional Equipment for Option 026

Adapter, 3.5mm (f)to3.5mm (f) ... i i 5061-5311
Adapter, BNC (f) to SMA (m) ...ovviiniiiii it 1250-1200

4-42 Veritying Specified Operation for the HP 85334
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Procedure

Log Scale
1. Set the HP 3335A controls as follows:
FREQUENCY . iuriiriiiitraerane it cncrnaanaseesnoaaonanns 50 MHz
AMPLITUDE .ttt ierecearsensecnasosnasransnssnsnannons —10 dBm
AM P T N R ittt itereareasaasosoncasnssnasnasssanssnrnans 16 4B
OUTPUT v icainnnnnns R N U 5042

2. Connect the equipment as shown in Figure 4-12. Option 026: Use the BNC to SMA and
3.5 mm adapters instead of the Type N to BNC adapter. Set the HP 355D to 10 dB
attenuation and the 355C to 0 dB attenuation.

SYNTHESIZER/LEVEL SPECTRUM ANALYZER
GENERATOR e
~ e ———— IDEJEI-E';
P i ., .
Er__ 500
ep g0 B8 F EER O
oo .
oo OOG 000 O a0
NS

INFUT 500
ATTENUATOR ATTENUATOR

m©... ,©L

ADAPTER

Figure 4-12. Reference Level Accuracy Test Setup

3. Press on the HP 8593A and wait for the preset to finish. Set the controls as

follows:
CENTER FREQUENCY ...ttt anaas e 50 MHz
P AN oottt et et e 50 kHz
REFERENCE LEVEL ..t ittt innannseacaasnrnanns ~20 dBm
LOG dB/DIV ottt 1 dB
RIS BW ottt es it ieeneeecnaoeonsannraanotnsensassssnnonans 3 kHz
VIDEDG BW ot i it iiierenranrinans N 30 Bz

4. Set the HP 355C attenuation to place the signal peak one to two dB (one to two
divisions) below the reference level.

5. On the HP 8593A, press the following keys:
(seL swp)

6. Set the HP 3335A amplitude and HP 8593A reference level according to Table 4-13.
At each setting, press (SGL swp ) (PEAK SEARCH] on the HP 8593A. Record the MKR A
amplitude reading in Table 4-13. The MKR A reading should be within the limits shown.
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11. Reference Level Accuracy

Table 4-13. Reference Level Accuracy, Log Mode

HP 3335A | HP 8593A
Amplitude | Ref Level MER A Reading
(dBm) (dBm)
(dBm) | (dBm) |Min (dB)|Actual (dB)| Max (dB)
~10 —20 | O(Ref) | O (Ref) | 0 (Ref)
0 ~10 05 | 24 | 405
+10 0 —05 | T 1 405
—20 ~30 -0.5 | 2L 1 405
~30 —40 -05 | U 1 405
—40 —~50 -05 | %L 1 405
~50 —60 135 | 22 1 41.95
~60 ~T0 125 | 5% | +41.95
—70 —80 ~125 | % | 4195
~80 ~90 125 | =% | 4195

Linear Scale

7. Set the HP 3335A amplitude to —10 dBm.
8. Set the 355C to § dB attenuation.
9. Set the HP 8593A controls as follows:

REFLEVEL ..o e, —20 dBm
AMPLITUDE SCALE ... oo LINEAR
AMPTD UNITS .. e e, dBm
SWEEP CONT

10. Set the HP 355C attenuation to place the signal peak one to two divisions below the
reference level,

11. On the HP 8593A, press (MKR),

12. Set the HP 3335A amplitude and HP 8593A reference level according to Table 4-14,
At each setting, press (SGL swP), (PEAK SEARCH]} on the HP 8593A. Record the MKR A
amplitude reading in Table 4-14. The MKR A reading should be within the limits shown.

, (SGL swP), (PEAK SEARCH },
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13.

14.

15.

16.

14. Reference Level Accuracy

In Table 4-13, locate the Actual MKR A Amplitude Reading for the 0 to —50 dBm
reference level settings with the greatest deviation (positive or negative) from 0 dB and
record below.

Log Mode Reference Level Accuracy . dB
(G to —50 dBm reference level settings)

In Table 4-13, locate the Actual MKR A Amplitude Reading for the 0 to —90 dBm
reference level settings with the greatest deviation (positive or negative) from 0 dB and
record below.

Log Mode Reference Level Accuracy .. dB
(0 to —90 dBm reference level settings)

In Table 4-14, locate the Actual MKR A Amplitude Reading for the 0 to —50 dBm
reference level settings with the greatest deviation (positive or negative} from 0 dB and
record below.

Linear Mode Reference Level Accuracy . dB
(0 to —50 dBm reference level settings)

In Table 4-14, locate the Actual MKR A Amplitude Reading for the 0 to —90 dBm
reference level settings with the greatest deviation (positive or negative) from 0 dB and
record below.

Linear Mode Reference Level Accuracy . dB
(0 to —90 dBm reference level settings)
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Table 4-14. Reference Level Accuracy, Linear Mode

HP 3335A |HP 85934
Awmplitude | Ref Level MER & Reading
(dBm) (dBm) |Min (dB)| Actual (dB) | Max (dB)
-10 —20 0 (Ref) 0 (Ref) 0 (Ref}
0 -10 ~0.5 o +0.5
10 0 —0.5 +0.5
—20 ~30 0.5 & +0.5
~30 —49 -0.5 +0.5
—40 ~50 -0.5 +0.5
—&0 60 -1.25 +1.25
—60 ~70 ~1.25 +1.25
-70 —80 -1.25 +1.25
—806 ~90 ~1.25 i +1.28
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12. Resolution Bandwidth Switching Uncertainty

12. Resolution Bandwidth Switching Uncertainty

Specification
1+0.4 dB for 3 kHz to 3 MHz RES BW settings, referred to 3 kHz RES BW setting.
4+0.5 dB for 1 kHz RES BW settings, referred to 3 kHz RES BW setting.

Related Adjustments
Crystal and LC Bandwidth Filter Adjustment.

Description

For this test, the CAL OUT signal is used as the input signal. An amplitude reference is
taken with the resolution bandwidth set to 1 kHz using the marker delta function. The
resolution bandwidth is changed to settings between 3 MHz and 1 kHz and the amplitude
variation is measured at each setting and compared to the specification. The Span is changed
as necessary to maintain approximately the same aspect ratio.

Equipment
Cable

BNG, 28 e (D01) o overrnrneini it HP 10502A
Adapter

Type N (m) to BNC (f) ..voviniiiiii e 1250-1476

Additional Equipment for Option 026

Adapter, 3.5 mm (f) to3.5mm (f} ..o 5061-5311
Adapter, BNC (f) to SMA () c.vvorriviniiiii s 1250-1200
Procedure

1. Connect the CAL GUT to the spectrum analyzer input using the BNC cable and adapter,
as shown in Figure 4-13. Option 026: Use the BNC to SMA and 3.5 mm adapters to
connect the cable to the analyzer input.
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12. Resolution Bandwidth Switching Uncertainty

SPECTRUM ANALYZER

2. Press ) on the analyzer and wait for the preset to finish. Set the controls as follows:
CENTER FREQUENCY ..ttt e 300 MHz
SPAN

Press

Set the controls as follows:

AN e e 50 kHz
REF LEVEL ..o e e ~20 dBm
LOG dB/DIV e e 1dB
RES BW o 3 kHz
VIDEO BW 1 kHz

3. Press (AMPLITUDE] and use the knob to adjust the REF LEVEL until the signal appears

one division below the reference level. Press
(ON).

4. Set the resolution bandwidth and span according to Table 4-15.

5. Press (PEAK SEARCHJ, then record the MKR A-TRK amplitude reading in Table 4-15.

The amplitude reading should be within the limits shown.

FEAK SEARCH),

6. Repeat steps 4 and 5 for each of the remaining resclution bandwidth and span settings
listed in Table 4-15.
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12. Resolution Bandwidth Switching Uncertainty

Table 4-15. Resolution Bandwidth Switching Uncertainty

RES BW | Span
Setting | Setting | MKR A-TRK Amplitude Bending
Min (dB) | Actual (dB) | Max (dB)

3kHz | 50 kHz | O (Ref) 0 (Ref) 0 (Ref)
TkHz |50kHz | —05 | &5 | 405
10kHz | 50kHz | ~0.4 +0.4
30 kHz |500 kHz| —0.4 | 0 | +04
100 kHz |500 kHz| —04 | U7 | +04
300 kHz | 5MHz | -04 | %2 | +04
1MHz |10MHz| -04 94 +0.4
3MHz |10MH2| —04 (U | 404
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13. Calibrator Amplitude Accuracy

Specification
Amplitude:
—20 dBm +6.4 dB

Related Adjustment
CAL AMPTD Adjustment.

Description

This test measures the accuracy of the analyzer’s CAL QUT signal. The first part of the
test characterizes the insertion loss of a Low Pass Filter (LPF) and 10 dB Attenuator.
The harmonics of the CAL OUT signal are suppressed with the LPF before the amplitude

accuracy is measured using a power meter.

Calibrator Frequency is not included in this procedure because it is a function of the

Frequency Reference (CAL OUT Frequency = 300 MHz (300 MHz X Frequency Reference)).

Perform the Frequency Reference Accuracy test to verify the CAL QUT frequency.

Equipment
Synthesized Sweeper ...t HP 8340A/B
Measuring Receiver (used as a power meter) ................c........ HP 8902A
Power Meter ... e e e e HP 436A
Low Power Sensor with a 50 MHz reference attenuator ............... HP 8484A
Power Sensor . ...t e HP 8482A
Power Splitter ... e HP 11667A
10 dB Attenuator, Type N (m to f), dc-12.4 GHz Opt 010............. HP 8491A
Low Pass Filter ...... e e e e e e e e et 0955-0455
Cables
Type N, 152 cm (6000) ..ottt e e HP 11500D
Adapiers
APC35 () to Type N(f) cooniin i e 1250-1745
Type N {f) to BNC (m) (2required) .........oooiiiiriininnnnnnin.. 1250-1477
Type N(m)to BNC(f) ..ooiiini i e 1250-1476
Procedure

LPF, Attenuator and Adapter Insertion Loss Characterization

1. Zero and calibrate the HP 8902A and HP 8482A in LOG mode as described in the FP

8902A Uperation Manual.
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13. Calibrator Amplitede Accuracy

9. Zero and calibrate the HP 4364 and HP 8484A, as described in the HP {364 Operation

Manual.
Caution Do not attempt the calibrate the HP 8484A without the reference attenuator
% or damage to the HP 8484A will occur. :
3. Press (INSTR PRESET) on the HP 8340A/B. Set the controls as follows:
(037, PR 300 MHz
POWER LEVEL ottt ieiisitecoaenscrsnrnnnssoninss —15 dBm

4. Connect the equipment as shown in Figure 4-14. Connect the HP 8484A directly to the
power splitter (bypass the LPF, attenuator and adapters).

SYNTHES1ZED SWEEPER MEASUR ING RECE1VER
P oy, e . POWER METER
........ o e nnon
S8 Boes O 5= Bee assee gannas 3 2822 O llsenson
eeomds rathdid 00 o 0pon P = 8860
& O 00O ooz boogp B O ¢ woompop e 0000 O
< e

RF QUTFUT

@ ADAPTER POWER SENSOR

TYPE N
CABLE

104l LOW PASS
ATTENUATOR FILTER

Figure 4-14. LPF Characterization

Note Allow the power sensors to settle before proceeding.

v

6. On the HP 436A, press dB [REF] mode. Power indication should be zero dB.

7. Connect the LPF, attenuator and adapters as shown in Figure 4-14.

8. Record the HP 8902A reading in dB. This is the relative error due to mismatch.

Mismatch Error . dB
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13. Calibrator Amplitude Accuracy

9. Record the HP 436A reading in dB. This is the relative uncorrected insertion loss of the
LPF, attenuator and adapters,

Uncorrected Insertion Loss 4B

10. Subtract the Mismatch Error (Step 8) from the Uncorrected Insertion Loss (Step 8). This
is the Corrected Insertion Loss.

Corrected Insertion Loss ... dB

Example: If the Mismatch Error is 4+0.3 dB and the Uncorrected Insertion Loss is —10.2
dB, subtract the Misinatch Error from the insertion loss to yield a corrected reading of
-10.5 dB.

Cailibrator Amplitude Accuracy

11. Connect the equipment as shown in Figure 4-15. The analyzer should be positioned so
that the setup of the adapters, LPF and attenuator do not bind. It may be necessary to
support the center of gravity of the devices.

SPECTRUM ANALYZER

POWER METER

[=] ==}
e oo
&0 0 moe

CAL QUT

é ADAPTER
ADAPTER ADAPTER
NN T T ]}
10dHE LOW PASS
ATTENUATOR FILTER

Figure 4-15, Calibrator Amplitude Accuracy Test Setup

12. On the HP 436A, press the dBm mode key. Record the HP 436A reading in dBm.

HP 436A Reading _________ dBm

13. Subtract the Corrected Insertion Loss (step 10) from the HP 436A Reading (step 12) and
record as the CAL OUT power. The CAL OUT should be —20 dBm +0.4 dB.

CAL OUT Power = HP 436A Reading — Corrected Insertion Loss
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Example: If the Corrected Insertion Loss is ~10.0 dB, and the HP 8902A reading is —30
dB, then —30 dB — (~10.0 dB) = ~20 dB

CAL OUT Power ... dBm
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14. Frequency Response

Specification
Frequency Response

(10 dB input attenuation)

Preselector
Absclute Penked
9 kHz to 2.9 GHz N/A
2.75 GHz to 6.4 GHz +92.0 dB
6.0 GHz to 12.8 GHz 19.5 dB
12.4 GHz to 19.4 GHz +3.0 dB
19.1 GHz to 22 GHz +3.0 dB

19.1 GHz to 26.5 GHz (Option 026) +5.0 dB

Relative Flatness

9 kHz to 2.9 GHz N/A

2.756 GHz to 6.4 GHz +1.5 dB
6.0 GHz to 12.8 GHz +2.0 dB
12.4 GHz to 19.4 GHz +2.0 dB
19.1 GHz to 22 GHz +2.0 dB

19.1 GHz to 26.5 GHz (Option 026) +2.0 dB

Related Adjustment

YTF Adjustment.
Dual Mixer Bias Adjustment.
Frequency Response Adjustment.

Description

The cutput of the synthesized sweeper is fed through a power splitter to a power sensor and
the HP 8593A. The synthesized sweeper’s power level is adjusted at 300 MHz to place the
displayed signal at the analyzer’s center horizontal graticule line. The measuring receiver,
used as a power meter, is placed in RATIO mode. At each new sweeper frequency and
analyzer center frequency setting, the sweeper’s power level is adjusted to place the signal
at the center horizontal graticule line. The measuring receiver displays the inverse of the

Unpeaked
+1.5dB
+3.0 dB, —4.0 dB

+3.0 dB, —4.0 dB
+4.0 dB, —15.0 dB
+4.0 dB, —5.0 dB
+5.0 dB, —6.0 dB

+1.0 dB
N/A
N/A
N/A
N/A
N/A

frequency response relative to 300 MHz (CAL OUT frequency).

For bands 1 through 4 two measurements are taken, one with the preselector peaked, one with

the preselector unpeaked (default).
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14. Frequency Response

Equipment
Synthesized SWeeper .. ......c.ciiiiiriiiiiiiiii it HP 8340A/B
Measuring Receiver (used as a power Meter) ......c.cviareonererroons HP 8902A
Frequency Synthesizer .......cooviiiirirriierrenoaseerinnnneeeann HP 3335A
POWET SBMSOT + o vt it in ittt acnatnneononesnonneassoossbasacssnsns HP 8485A
Power SpHtter ... ouveiniinii it ireinaraaianaeraas HP 11667B
500 Termination ..........ccoiieiiiiiinn.. e HP 909D
Adapters
Type N(m) 1o APC 3.5 {m) «ooiniiniiii it 1250-1743
Type N (1) 10 BNC (£) - enrnrineent et eeenienieeaneanenenanne 1250-1474
3.5 mm (£) 10 3.5 (£) -\ vttt e et 5061-5311
Cables
BNC, 122 cm (48100) . ooiiii ittt HP 10502A
APC 35,91 em (3600} ..ottt 8120-4921
Procedure

1. Zero and calibrate the HP 8902A and HP 8485A in log mode as described in the
HP 835024 Operation Manual. '

2. Connect the equipment as shown in Figure 4-16. Option 026: Connect the output of the

power splitter to the analyzer input directly.
SYNTHES(ZED SWEEPER SPECTRUM ANALYZER MEASURING RECEIVER
- ot S,
| ———— rRR — L
s asais (553 BAE3 L 2222 sasase 29298 O
anon o o g oooo o A

erenads ioeubt DR S0

= 3Ne] Omr:x::g:x:pbﬂa

SRS "
SENSOR

Figure 4-16. Frequency Response Test Setup, >80 MHz

3. Press (INSTR PRESET } on the HP 8340A/B. Set the HP 8340A/B controls as follows:
e 300 MHz
|1 DA 1 ) 100 MHz
POWER LEVEL .. . i ci i anaen -8 dBm

Verifying Specified Operation for the HP 8533A 4-55



14,

4.

11

i2.
13.
14,

15.

16.

Frequency Response

On the HP 8593A, press (PRESET ) and wait for the preset to finish. Press the following
analyzer keys:

Set the analyzer’s controls as follows:

CENTER FREQUENCY .....iiitiitiiiiiieeeee i, 300 MHz
CF STEP & ettt ettt e et e, 106 MHz
P AN L 5 MHz
13301 2 A 1 o) S ~10 dBm
LOG dB/DIV oottt ittt e e 1dB
RES BW Lottt et e e e e e e 1 MHz
VIDEG BW .ttt ittt et et e, 10 kHz

. On the HP 8893A, press (PEAK SEARCH), (SIGNAL TRACK) (ON).
. Adjust the HP 8340A/B power level for a MKR-TRK amplitude reading of —14 dBm

+0.1 dB.

. Press RATIO on the HP 89424,

Frequency Response, Band @ (>50 MHz)

. Set the HP 8340A/B CW to 50 MHaz.
. Set the HP 8593A Center Frequency to 50 MHz.
10.

Adjust the HP 8340A power level for an HP 8593A MKR-TRK amplitude reading of
—14 dBm +0.1 dB.

Record the power ratio displayed on the HP 8902A here. Record the negative of the
power ratio in Table 4-16.

HP 8902A Reading at 50 MHz " = __dB

Set the HP 8340A/B CW to 100 MHz.
Set the HP 8593A Center Frequency to 100 MHz.

Adjust the HP 8340A /B power level for an HP 8593A MKR-TRK amplitude reading of
—14 dBm £0.1 dB.

Record the negative of the power ratio displayed on the HP 8902A in Table 4-16 as the
HYP 8902A Reading.

On the HP 8340A /8, press (cw), and (& )} (step up) key and on the HP 8593A, press
{rrequeNcCY}, (&} (step up) key to step through the remaining frequencies listed in

Table 4-16. At each new frequency repeat steps 13 through 15, entering the power sensor’s
Cal Factor into the HP 8902A as indicated in Table 4-18.
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17.

18.
18,

20.
21.

22.
23.

24,
25.

26.

27.

14. Frequency Response

Freguency Hesponse, Band 1

Press the following analyzer keys:

Set the controls as follows:

CENTER FREQUENCY .. it 2.75 GHz
SP AN ittt ittt e e is e 5 MHz
RES BW i ttitt it ieineenssneeseenascosansssonnnanssasssennssss 1t MHz
VIDE D B .t iietsiinecnnasocssssasesansasensonivtsasenssnss 10 kilz

Press {PEAK SEARCH ), (SIGNAL TRACK ) (ON).
Set the HP 8340A/B CW to 2.756 GHz.

On the HP 8593A, press (AMPLITUDE),

Adjust the HP 8340A/B power level for an HP 8593A MKR-TRK amplitude reading of
—10 dBm £0.1 dB.

Record the negative of the power ratio displayed on the HP 8902A in Table 4-17,
column 2.

On the HP 8593A, press (AMPLITUDE},

Adjust the HP 8340A/B power level for an HP 8593A MKR-TRK amplitude reading of
—10 dBm + 0.1 dB.

Record the negative of the power ratio displayed on the HP 8902A in Table 4-17,
column J.

Set the HP 8340A/B CW and the HP 8593A Center Frequency to 2.8 Gllz. Repeat steps
19 through 24. '

On the HP 8340A/B, press (CW), and (A ) (step up) key and on the HP 8593A, press
(FREQUENCY ), (4 } (step up) key to step through the remaining frequencies listed in

Table 4-17. At each new frequency repeat steps 19 through 24, entering the power sensor’s
Cal Factor into the HP 8902A as indicated in Table 4-17.

Frequency Response, Band 2

Press the following analyzer keys:

Set the controls as follows:

CENTER FREQUENCY . .tttiniiiiiiririrraaeiionnnianns 6.0 GHz
T o3t 1 3 A g R R R R 200 MHz
123 27\ S R KRR .5 MHz
RESBW ............ S I 1 MHz
VIR O BW ittt racreitsrenaaannanestorsnasasassannes 10 kHz
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14.

28.
29,

30.

31.

32.
33.

34.

35.

36.

37.
38.

39.

40.

41.
42.

43.

Frequency Response

Press (PEAK SEARCH), (SIGNAL TRACK) (ON).
Set the HP 8340A/B CW to 6.0 GHz.
On the HP 8593A, press (AMPLITUDE

Adjust the HP 8340A/B power level for an HP 8593A MKR-TRK amplitude reading of
—10 dBm £0.1 dB.

Record the negative of the power ratio dispiayed on the HP 8902A in Table 4-18, column
2.

On the HP 8593A, press

Adjust the HP 8340A /B power level for an HP 8593A MKR-TRK amplitude reading of
—16 dBm £ 0.1 dB.

Record the negative of the power ratic displayed on the HP 8902A in Table 4-18,
column 3.

On the HP 8340A/ B, press (cw]), and (4 ) (step up) key and on the HP 8593A, press

(FREQUENCY), and (&) (step up) key to step through the remaining frequencies listed in
Table 4-18.

At each new frequency repeat steps 29 through 34, entering the power sensor’s Cal Factor
into the HP 8302A as indicated in Table 4-18.

Frequency Response, Band 3

On the HP 8593A, press the following keys:

(SPAN] 4

Set the controls as follows:
CENTER FREQUENCY ... a e, 12.4 GHz
P AN L 5 MHz
RES BW e e 1 MHz
VIDEOD BW L 10 kHz

Press [PEAK SEARCH], (SIGNAL TRACK]) (ON).
Set the HP 8340A/B CW to 12.4 GHz.

On the HP 8593A, press

Adjust the HP 8340A /B power level for an HP 8593A MKR-TRK amplitude reading of
—106 dBm 40.1 dB.

Record the negative of the power ratio displayed on the HP 89024 in Table 4-19, column
3. .

On the HP 8593A, press (AMPLITUDE }

Adjust the HP 8340A /B power level for an HP 8593A MKR-TRK amplitude reading of
—10 dBm + 6.1 dB.

Record the negative of the power ratio displayed on the HP 8902A in Table 4-19,
column 3.
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44.

43.

46.
47.

48.

49.

50.
51.

52.

53.

14, Frequency Response

On the HP 8340A/B, press (Cw), and (&_) {step up) key and on the HP 8593A, press
(FREQUENCY ), (A ) (step up) key to step through the remaining frequencies listed in

Table 4-10. At each new frequency repeat steps 38 through 43, entering the power sensor’s
Cal Factor into the EP 8902A as indicated in Table 4-19.

Freguency Response, Band 4

On the HP 8593A, press the following keys:

Set the controls as follows:
CENTER FREQUENCY .. vt iiiien i ennaees 19.1 GHz
CF ST it ittt iiranaasteasetaercsesnnanosassssnasnanscns 100 MHz
CF STEP (Option 026) .....cvvninininiriiiiiaerasatenn. 2060 Mz
P AN et e et e et i e 5 MHz
F: 8 Dol 5 s T R R R R 1 MHz
174751 070 10 - 1. 2 R TR 10 kHz

Press (PEAK SEARCH ), (SIGNAL TRACK] (ON).
Set the HP 8340A/B CW to 19.1 GHz.
On the HP 8593A, press {AMPLITUDE ]

Adjust the HP 8340A/B power level for an HP 8583A MKR-TRK amplitude reading of
—10 dBm 0.1 dB.

Record the negative of the power ratio displayed on the HP 8902A in Table 4-20, column
2 (Option 026: Table 4-21, column 2.)

On the HP 8593A, press {AMPLITUDE]

Adjust the HP 8340A/B power level for an HP 8593A MKR-TRK amplitude reading of
~10 dBm £ 0.1 dB.

Record the negative of the power ratic displayed on the HP 8902A in Table 4-20 column
3. (Option 026: Table 4-21 column 3.)

On the HP 8340A/B, press (Cw), and (A ) (step up) key and on the HP 8593A, press
(FREQUENCY ), (& } (step up) key to step

through the remaining frequencies listed in Table 4-20. At each new frequency repeat
steps 47 through 52, entering the power sensor’s Cal Factor into the HP 8802A as
indicated in Table 4-20, column 2.

Fregquency Response, Band 0 (<50 MHz)

and

.0 _ (OFF). Set the controls 2
CENTER FREQUENCY ...ttt 50 MHz

S0 o T R R REE 100 kHz
3 or & 4 L R R EEE R R 16 kHz
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14. Frequency Response

55. Connect the equipment as shown if Figure 4-17, with the power sensor connected to power
splitter. Option G26: Connect the power splitter to the analyzer input directly.

SYNTHES | ZER/LEVEL MEASURING RECEIVER
CERERATOR SPECTRUM ANALYZER . "~
o — 7 P— !I o | E—— RO
500 : ot moan b saEos S apon O
8Ep L B g oooo om ! fl = annaa 980980 o 5oppn
LGB s O %o ' o %0%6 aoepes 55538 ST
tNPUT 50R £
T SENSOR
POWER SPLITTER
v
Figure 4-17. Frequency Response Test Setup (<50 MHz)
Set the HP 3335A controls as follows:
FREQUENCY e 50 MHz
AMPLITUDE . i e —~& dBm
AMPTDINCR .. o e 6.05 4B

56. Enter the power sensor’s 50 MHz Cal Factor into the HP 89024.

57. Adjust the HP 3335A amplitude until the HP 8902A display reads the same value as
recorded in step 11. Record the HP 3335A amplitude here and in Table 4-22.

-
HP 3335A Amplitude Setting (50 MHz) _ %4~ __ dBm

58. Replace the HP 8485A Power Sensor with the HP 909D 50 termination.
99. On the HP 8593A, press (PEAK SEARCH ), (SIGNAL TRACK] (ON)

60. Set the HP 8593A Center Frequency and the HP 3335A Frequency to the frequencies
listed in Table 4-22. At each frequency, adjust the HP 33354 amplitude for a MKR
A-TRK amplitude reading of 0.00 £0.05 dB. Record the HP 3335A Amplitude Setting in
Table 4-22 as the HP 3335A Amplitude.

61. For each of the frequencies in Table 4-22, subtract the HP 3335A Amplitude Reading
(column 2) from the HP 3335A Amplitude Setting (50 MHz) recorded in step 57. Record
the result as the Response Relative to 50 MHz (column 3) of Table 4-22.

62. Add to each of the Response Relative to 50 MHz entries in Table 4-22 the HP 83024
Reading for 50 MHz listed in Table 4-16. Record the results as the Response Relative to
300 MHz {column 4) in Table 4-22,
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63.

64.

65.

66.

67.

68.

Test Rasults

Frequency Response, Band 0
a. Enter most positive number from Table 4-22, column 4:
b. Enter most positive number from Table 4-18, column 2:

¢. Enter more positive of numbers from (a) and (b):
(absolute referenced to 300 MHz).

d. Enter most negative number from Table 4-22, column 4:

e. Enter most negative number from Table 4-16, column 2:

f. Enter more negative of numbers from (d) and (e):

g. Subtract () from (c):
(relative flatness).

Frequency Response, Band 1 (Preselector Peaked)

a. Enter most positive number from Table 4-17, column 2:

b. Enter most negative number from Table 4-17, column 2:

c. Subtract (b) from (a):

Frequency Respouse, Band 1 (Preselector Unpeaked)

a. Enter most positive number from Table 4-17, column 3:

b. Enter most negative number from Table 4-17, column 3:

Frequency Response, Band 2 (Preselector Peaked)

a. Enter most positive number from Table 4-18, column 2:

b. Enter most negative number from Table 4-18, column 2:

c. Subtract (b) from (a):

Frequency Response, Band 2 (Preselector Unpeaked)

a. Enter most positive number from Table 4-18, column 3:

b. Enter most negative number from Table 4-18, column 3:

Frequency Response, Band 3 (Preselector Peaked)

14. Frequency Response

dB
4B

1
[

—_— . dB
~.5"% 4B
oL dB

fs\ 1o 4B

dB

0 g

fgj, L 4B

1o 4B

Y dB

dB

dB

F D0 4B

dB
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14,

69.

70.

71.

72.

73.

Frequency Response

a. Enter most positive number from Table 4-19, column 2:
b. Enter most negative number from Table 4-19, column 2:
¢. Subtract {b) from (a):

Frequency Response, Band 3 {Preselector Unpeaked)

a. Enter most positive number from Table 4-19, columz 3:
b. Enter most negative number from Table 4-19, column 3:

Frequency Response, Band 4 (Preselector Peaked)

(Proceed to step 72 if spectrum analyzer has Option 026 installed. )

a. Enter most positive number from Table 4-26, column 2:
b. Enter most negative number from Table 4-28, cobumn 2:
¢. Subtract (b) from (a):

Frequency Response, Band 4 (Preselector Unpeaked)

a. Enter most positive number from Table 4-20, column &:

b. Enter most negative number from Table 4-20, column 3:

Frequency Response, Band 4 {Preselector Peaked), Option 026

a. Enter most positive number from Table 4-21, column 2:
b. Enter most negative number from Table 4-21, column 2:

¢. Subtract (b) from (a):

Frequency Response, Band 4 (Preselector Unpeaked), Option 026

a. Enter most positive number from Table 4-21, column 3:

b. Enter most negative number from Table 4-21, column 3:
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 14. Frequency Response

Table 4-16. Frequency Response Band 0 (>50 MHz)

Column 1 Column 2 Column 3 Columnn 4

HP 89024 | CAL FACTOR | Measurement

Frequency (MHz) | Reading (dB} | Frequency (GHz)| Uncertainty
50 0.05 +0.29/-0.31 dB
100 0.05 +0.20/—0.31 dB
200 e 6.05 +0.29/—0.31 dB

300 L 0.05 0 (Reference)
400 R S 0.05 +0.29/-0.31 dB
500 i 0.05 +0.29/-0.31 dB
600 et 0.05 +0.29/—0.31 dB
700 I 0.05 40.29/-0.31 dB
800 0.05 +0.29/-0.31 dB
900 0.05 40.20/~0.31 dB
1000 e 0.05 +0.29/~0.31 dB
1100 e 2.0 40.29/-0.31 dB
1200 e 2.0 40.29/—0.31 dB
1300 2.0 +0.29/-0.31 dB
1400 2.0 +0.29/—0.31 4B
1500 2 2.0 10.29/-0.31 dB
1600 et 2.0 +0.29/-0.31 dB
1700 2.0 40.29/-0.31 dB
1800 2.0 +0.29/-0.31 dB
1900 B 2.0 +0.29/~0.31 dB
2000 _ln 2.0 +0.29/-0.31 dB
2100 | 2.0 +0.29/—0.31 dB
2200 s 2.0 40.29/-0.31 dB
2300 e 2.0 +0.29/-0.31 dB
92400 BN 2.0 +0.29/-0.31 dB
2500 A 3.0 +0.29/~0.31 dB
2600 i 3.0 +0.29/—0.31 dB
2700 _et 3.0 +0.29/—0.31 dB
2800 anE 3.0 +0.29/—0.31 dB
2900 i 3.0 +0.29/—0.31 dB
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14. Frequency Response

Table 4-17. Frequency Response Band 1

Celumn 1

Frequency (GHz)

Colurm 2
HP 89024
Reading (dB)
Preselector
Peaked

Column 3
P 86024
Reading (d18)
Preselector
Unpeaked

Colume 4

CAL FACTOR

Frequency (GHs)

Colunm 5

Measurement
Uncertainty

2.75
2.8
2.9
3.0
3.1
3.2
3.3
34
3.5
3.8
3.7
3.8
3.9
4.0
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
5.0
5.1
5.2

3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
8.0

+0.43/-0.47 dB
+0.43/-0.47 dB
+0.43/~0.47 dB
+0.43/-0.47 dB
+0.43/-0.47 dB
+0.43/—0.47 dB
+0.43/—0.47 dB
+0.43/-0.47 4B
+0.43/—0.47 dB
+0.43/-0.47 dB
+0.43/—0.47 dB
+0.43/-0.47 dB
+0.43/~0.47 dB
+0.43/~0.47 dB
+0.43/-0.47 dB
+0.43/~0.47 dB
+0.43/-0.47 dB
+0.43/—0.47 dB
+0.43/~0.47 dB
+0.43/—0.47 dB
+0.43/—-0.47 dB
+0.43/—0.47 dB
+0.43/—0.47 dB
+0.43/—0.47 4B
+0.43/—0.47 dB
+0.43/~0.47 dB
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14. Frequency Response

Table 4-17. Frequency Response Band 1 (continued)

Colunm 1

Frequency (GHz)

Columin 2 | Colwmn 3
HP 8902A HP 85024
Reading (dB) | Reading (dB)
Preselector | Preselector

Peaked Unpeaked

Column 4

CAL FACTOR

Frequency (GHa)

Column 5

Measurement
Uncertainiy

5.3
5.4
5.5
5.6
5.7
5.8
5.9
6.0
8.1
6.2
6.3
6.4

5.0
5.0
6.0
6.0
6.0
6.0
6.0
5.0
6.0
6.0
6.0
6.0

+0.43/-0.47 dB
+0.43/—0.47 dB

- 140.43/-0.47 dB

+0.43/—0.47 dB
+0.43/-0.47 dB
+0.43/—0.47 dB
+0.43/—0.47 dB
+0.43/—0.47 dB
40.43/~0.47 dB
+0.43/—0.47 dB
+0.43/—0.47 dB
+0.4:§/-0.47 dB
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14. Frequency Response

Table 4-18. Frequency Response Band 2

Columen 1} Colamn 2 Column 3 Column 4 Column 5
HP 89024 | HP 89024
Frequency | Reading {dB) | Reading (dB)| CAL FACTOR Measurement
(GHz) Preselector | Preselector |Frequency (GHz)| Uncertainty
Peaked Unpeaked
6.0 AR Tt 6.0 +0.43/~0.48 dB
6.2 IR 6.0 +0.43/-0.48 dB
6.4 - 6.0 +0.43/-0.48 dB
6.6 7.0 +0.43/-0.48 dB
6.8 7.0 +0.43/~0.48 dB |
7.0 ol 7.0 +0.43/—0.48 dB
7.2 o 7.0 +0.43/-0.48 dB
4 | 7.0 +0.43/~0.48 dB
7.6 o 8.0 +0.43/-0.48 dB
7.8 L L 8.0 +0.43/-0.48 dB
8.0 8.0 +0.43/-0.48 dB
8.2 L 8.0 +0.43/~0.48 dB
8.4 8.0 +0.43/-0.48 dB
8.6 9.0 +0.43/-0.48 dB
8.8 o5 o 9.0 +0.43/-0.48 dB
9.0 - 9.0 +0.43/-0.48 dB
9.2 ] 9.0 +0.43/--0.48 dB
9.4 Ly 9.0 +0.43/—0.48 dB
9.6 - e 10.0 +0.43/-0.48 dB
9.8 10.0 +0.43/—0.48 dB
10.0 L 10.0 +0.43/-0.48 dB
10.2 T 10.0 +0.43/-0.48 dB
10.4 A T 16.0 +0.43/~0.48 dB
10.6 4 24 11.0 +0.43/-0.48 dB
10.8 BRI 11.0 +0.43/-0.48 dB
11.0 e 11.0 +0.43/~0.48 dB
11.2 g 11.0 +0.43/~0.48dB
114 el L 11.0 +0.43/~0.48 dB
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14. Freguency Response

Table 4-18. Frequency Response Band 2 {continued)

Column 1] Columm 2 Column 3 Columm 4 Column 5
HP 89024 | HP 89024
Frequency | Reading (dB) | Reading (dB) | CAL FACTOR | Measurement
{GHz) Preselector | Preselector | Frequemecy (GHz)| Uncertainty
Peaked Unpeaked
11.6 12.6 +0.43/-0.48 dB
11.8 * 12.0 +0.43/-0.48 dB
12.0 ER 12.0 +0.43/—-0.48 dB
12.2 Y < 12.0 +0.43/—0.48 dB
12.4 T 12.0 +0.43/-0.48 dB
12.6 i 13.0 +0.43/—-0.48 dB
o {-;v, .,',; ‘:\s f;‘,:: N
12.8 A L 13.0 +0.43/—0.48 dB
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14. Frequency Response

Tabie 4-19. Frequency Resgponse Band 3

Column 1| Cobumn 2 Column 3 Colwrnn 4 Column 5
HP 8902A | HP 83024
Frequency | Reading (dB) | Reading (dB) | CAL FACTOR | Measurement
(GHz) Preselector | Preselector |Frequency (GHz)| Uncertainty
Peaked Unpeaked
12.4 5% et 12.0 +0.43/-0.48 dB
12.6 13.0 +0.43/-0.48 dB
12.8 e 13.0 +0.43/~0.48 dB
13.0 = 13.0 +0.43/—0.48 4B
13.2 13.0 +0.43/-0.48 dB
13.4 13.0 +0.43/—0.48 dB
13.6 T - 14.0 +0.43/-0.48 dB
13.8 L 14.0 +0.43/—0.48 dB
14.0 5% 14.0 +0.43/~0.48 dB
14.2 NI 14.0 +0.43/-0.48 dB
14.4 ol L 14.0 +0.43/~0.48 dB
14.6 15.0 +0.43/-0.48 dB
14.8 o 15.0 +0.43/~0.48 dB
15.0 15.0 +0.43/-0.48 dB
15.2 15.0 +0.43/~0.48 dB
15.4 03 Pol 15.0 +0.43/—0.48 dB
15.6 14 16.0 +0.43/-0.48 dB
15.8 A 16.0 +0.43/-0.48 dB
16.0 % 16.0 +0.43/-0.48 dB
16.2 f 16.0 +0.43/—~0.48 dB
16.4 45 16.0 +0.43/-0.48 dB
16.6 -4 17.0 +0.43/-0.48 dB
16.8 5.6 17.0 +0.43/--0.48 dB
17.0 "l chinlll 17.0 +0.43/~0.48 dB
17.2 ) “lo 5 17.0 +0.43/~0.48 dB
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14. Freguency Response

Table 4-19. Frequency Response Band 3 (coniinued)

Colummm 1 | Colummn 2 Columm 3 Colurm 4 Column §
HP 89924 HF 8902A
Frequency | Reading (dB) | Reading (dB) | CAL FACTOR | Measurement
{(GHz) Preselecior | Preselector | Frequency (GHz)| Uncertainty
Peaked Unpeaked
17.4 [ 17.0 +0.43/--0.48 dB
17.6 BT 18.0 +0.43/—0.48 dB
17.8 LR 18.0 4+0.43/-0.48 dB
18.0 LA 18.0 +0.43/-0.48 dB
18.2 A 18.0 +0.43/-0.48 dB
18.4 RARYE 18.0 +0.43/—0.48 dB
18.6 19.0 +0.43/-0.48 dB
18.8 19.0 +0.43/—-0.48 dB
18.0 19.0 +0.43/-0.48 dB
19.2 19.0 +0.43/—0.48 dB
194 19.0 +0.43/-0.48 dB
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Table 4-20. Frequency Response Band 4

Columnl

Colummn 2 Column 3 Colwmn 4 Column §
HP 8562A HP 59024
Frequency | Reading (dB) | Reading {(dB)| CAL FACTOR | Measurement
GHz Preselector | Preselector |Frequency (GHsz)i Uncertainty
Peaked Unpeaked

191 19.0 +0.55/-0.59 dB
19.2 19.0 +0.55/-0.59 dB
19.3 19.0 +0.55/—-0.59 dB
19.4 19.0 +0.55/—0.59 dB
19.5 20.0 +0.55/—0.59 dB
19.6 20.0 +0.55/—0.59 dB
19.7 20.0 +0.55/~0.59 dB
19.8 20.0 +0.55/—-0.59 dB
19.9 20.0 +0.55/—0.59 dB
20.0 20.0 +0.55/—0.59 dB
20.1 200 +0.55/-0.59 4B
20.2 20.0 +0.55/-0.59 dB
20.3 20,0 +0.55/—0.59 dB
20.4 20.0 +0.55/—~0.59 dB
20.5 21.0 +0.55/-0.59 dB
20.6 210 +0.55/—0.59 dB
20.7 21.0 +0.55/—0.59 dB
20.8 21.0 +0.55/-0.59 dB
20.9 21.0 +0.55/~0.59 dB
21.0 21.0 +0.55/-0.59 dB
21.1 210 +0.55/—-0.59 4B
21.2 210 +0.55/—0.59 dB
21.3 21.0 +0.55/~0.59 dB
914 21.0 +0.55/—0.59 dB
21.5 22.0 +0.55/~0.59 dB
216 220 +0.55/~0.59 dB
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14. Frequency Response

Table 4-20. Frequency Response Band 4 {continued)

Columnl | Column 2 Column 3 Columm 4 Colurm 5
HP 8902A HP 8302A
Frequency | Reading (dB) | Reading (dB)| CAL FACTOR | Measurement
GHz Preselector | Preselector |Frequemcy (GHz)| Uncertainty
Peaked Unpeaked
21.7 22.0 +{.55/-0.59 dB
21.8 22.0 +0.55/—-0.59 dB
21.9 22.0 +0.55/—0.59 dB
22.0 22.0 4+0.55/—0.59 dB
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14. Frequency Response

Table 4-21. Froquency Response Band 4, Option 026

Columin 1| Columm 2 Colunm 3 Colummn 4 Column 5
HP 8902A HP 35624
Frequency | Reading {dB) | Reading (dB) | CAL FACTOR | Measurement
(GHz) Preselector | Preselector |Frequemcy (GHz)| Uncertainty
Peaked Unpeaked
19.1 19.0 +0.55/-0.5¢ 4B
18.3 19.0 +0.55/—0.59 4B
19.5 20.0 +0.55/—0.59 dB
18.7 20.0 +0.55/-0.59 dB
19.9 20.0 +0.55/-0.59 dB
201 20.0 +0.55/-0.59 dB
20.3 20.0 +0.55/~0.59 dB
20.5 21.0 +0.55/~0.59 dB
20.7 210 +40.55/—0.59 dB
20.9 91.0 +0.55/~0.5¢ dB
91.1 21.0 +0.55/—0.59 dB
21.3 91.0 +0.55/0.59 dB
21.5 22.0 +0.55/—0.59 dB
217 22.0 +(.55/—0.59 dB
21.9 22.0 +0.558/—0.59 4B
22.1 22.0 +0.55/-0.59 dB
22.3 22.0 +0.55/~0.59 dB
22.5 23.0 +0.55/—0.59 dB
22.7 23.0 +0.55/~0.59 dB
22.9 23.0 +0.56/-0.59 dB
23.1 23.0 +0.55/—0.59 4B
23.3 23.0 +0.55/-0.59 dB
23.5 24.0 +0.55/—0.59 dB
23.7 24.0 +0.55/—0.59 dB
23.9 24.0 +0.55/-0.59 dB
24.1 24.0 +0.55/-0.5% dB
24.3 24.0 +0.55/-0.59 dB
24.5 25.0 +0.85/-0.59 dB
24.7 25.0 +0.55/~-0.59 dB
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14. Frequency Response

Table 4-21. Frequency Response Band 4, Option 026 (continued}

Column 1§ Column 2 Columme 3 Colamon 4 Coluron 5
HP 8802A HP 83024
Frequency | Reading (dB) | Reading (dB) | CAL FACTOR | Messurement
{GHz) Preselector | Preselector |Frequency (GHz)| Uncertainty
Peaked Unpeaked
24.9 25.0 +0.66/-0.59 dB
25.1 25.0 +0.55/-0.659 dB
25.3 25.5 +0.55/-0.59 4B
25.5 25.5 +0.55/—0.59 4B
25.7 25.5 +0.55/~0.56 dB
25.9 ' 26.0 +0.55/—0.59 dB
2.1 | 26.0 +0.55/—0.59 dB
26.3 26.5 +0.55/-0.59 dB
26.5 26.5 +0.55/-0.5% dB

Table 4-22. Frequency Response Band 0 (<50 MHz)

Column 1 | Colwonn 2 | Column 3 Coluran 4 Column §
HP 85034 HP 3335A | Response
HP 3335A | Amplitude | Relative Response Measurement

Frequency | {dBm} to 50 MHz |Relative fo 300 MHz | Uncertainty

50 MHz | |0 (Reference) - +0.34/-0.37
20 MHz | =% _ +0.34/-0.37
10 MHz — +0.34/-0.37
5 MHz I +0.34/—0.37
1 MHz — +0.34/~0.37
200 kHz I 1+0.34/-0.37

50 kHz —_— +0.34/~0.37
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15. Other Input Related Spurious

Specification

<~65 dBc¢ for applied frequencies <18 GHaz.
<~60 dBc for applied frequencies <22 GHz.

Description

A synthesized source and the spectrum analyzer are set to the same frequency and the
amplitude of the source is set to 0 dBm. A marker amplitude reference is set on the analyzer.
The source is then tuned to several different frequencies which should generate image,
multiple, and out-of-band responses. At each source frequency, the source amplitude is set

to 0 dBm and the amplitude of the response, if any, is measured using the analyzer’s marker
function. The marker amplitude difference is then compared to the specification.

Equipment
Synthesized Sweeper ...... ... .. i HP 8346A/B
Measuring Receiver (or Power Meter) ..........o.couvvnvnn.... ..... HP 8902A
Power Sensor . ... e HP 8485A
Power Splitter ... i i HP 11667B
Adapters
Type N (m) to APC 3.5 (m) ......... D 1250-1743
APC 35 (£) to APC 3.5 (F) coviin o e e 5061-5311
Cable
APC 3.5 male connectors, 91 em (361n) .....o0vvrrinna ., 8120-4921
Procedure

Band ¢

1. Zero and calibrate the HP 8902A and HP 8485A in log mode (power reads out in dBm).
Enter the power sensor’s 2 GHz Cal Factor into the HP 8902A.

2. Press (INSTR PRESET } on the HP 8340A /B and set the controls as follows:
W e 2000 MHz
POWERLEVEL ... . e -4 dBm

3. Connect the equipment as shown in Figure 4-18. Option 026: Connect the power splitter
to the analyzer input directly.
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45, Other Input Related Spurious
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Figure 4-18. Other input Related Spurious Test Setup

4. On the HP 8593A, press
follows:

CENTER FREQUENCY ... 2.0 GHz

\ and wait for the preset to finish. Set the controls as

23 o N A R AR R 1 MHz
REF LEVEL ittt iraiettacnarerasseranaanossnaeraas —16 dBm
% A N 01 S O AR R EE R 0 dB

5. Adjust the HP 8340A/B power level for a —10 dBm 4+0.1 dB reading on the HP 8902A.
6. On the HP 8593A, press the following keys:

(PEAK SEARCH]
(ON)
(sPan} 200 (xHz)

Wait for the AUTO ZOOM message to disappear. Press the following analyzer keys:

(PEAK SEARCH) (MKR -> ) M
(OFF)
(SLswe).

7. For each of the frequencies listed in Table 4-23 for Band 8, do the following:

Set the HP 8340A/B to the listed CW frequency.

Enter the appropriate power sensor Cal Factor into the HP 8902A.

Set the HP 8340A/B power level for a —10 dBm reading on the HP 8902A.

Press and wait for completion of a new sweep.

On the HP 8593A, press (PEAK SEARCH) and record the MKR A amplitude reading in
Table 4-23 as the Actual MKR A Amplitude.

The Actual MKR A Amplitude should be less than the Max MKR A Amplitude listed
in the table.

(PEAK SEARCH) MARK Ta (AMPLITUDE) (7] (step-down key)

IS
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15. Other Input Related Spurious

Note The Max MKR A Amplitude is 10 dB more positive than the specification.
This is due to the 10 dB change in reference level made in step 6.

8. On the HP 85934, press (WkR) and (HOLD), (AUTC COUPLE)
Set the controls as follows:
SPAN o 1 MHz
REFLEVEL ..ot i ~10 dBm
ATTEN o 0dB
SWEEP . CONT

9. Set the HP 8593A Center Frequency to 4 GHz,
10. Set the HP 8340A/B CW to 4 GHz.
11. Enter the power sensor’s 4 GHz Cal Factor into the HP 8902A.
1Z. On the HP 8593A, press the following keys:

(BEAK SEARCH) (AMPLITUDE) |

Wait for the CAL: PEAKING message to disappear. Press

13. Repeat steps 5 through 8 for the HP 8340A/B CW frequencies listed in Table 4-23 for
Band 1.

Bang 2

14. Set the HP 8593A Center Frequency to 9 GHa.
15. Set the HP 8340A /B CW to 9 GHz.

16. Enter the power sensor’s 9 GHz Cal Factor into the HP 8962A.
17. On the HP 8593A, press (PEAK SEARCH }, (AMPLITUDE },

Wait for the CAL: PEAKING message to disappear. Press (MKR]

18. Repeat steps 5 through 8 for the HP 8340A/B CW frequencies listed in Table 4-23 for
Band 2.

Band 3

19. Set the HP 8593A Center Frequency to 15 GHz.
20. Set the HP 8340A/B CW to 15 GHz.
21. Enter the power sensor’s 15 GHz Cal Factor into the HP 8302A.
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22.

23.

24.
25.
26.
27.

28.

29.
30.
31.
32.

33.

34.

35.

45, Other input Related Spurious

On the HP 8593A., press (PEAK SEARCH ), (AMPLITUDE ], I . Wait for the CAL:

(MKR),

Repeat steps 5 through 8 for the HP 8340A /B CW frequencies listed in Table 4-23 for
Band 3.

PEAKING message to disappear. Press

Band 4

Set the HP 8593A Center Frequency to 21 GHz.
Set the HP 8340A/B CW to 21 GHaz.
Enter the power sensor’s 21 GHz Cal Factor into the HP 89024,

On the HP 8593A, press (PEAK SEARCH ), (AMPLITUDE ],

Wait for the CAL: PEAKING message to disappear. Press (] (MKR]

Repeat steps 5 through 8 for the HP 8340A /B CW frequencies listed in Table 4-23 for
Band 4.

gBand 4, Option 026 Only

Set the HP 8593A Center Frequency to 24 GHaz.
Set the HP 8340A/B CW to 24 GHz.
Enter the power sensor’s 24 GHz Cal Factor into the HP 8902A.

On the HP 8593A, press (PEAK SEARCH], (AMPLITUDE }
Wait for the CAL: PEAKING message to disappear. Press

Repeat steps 5 through 8 for the HP 8340A/B CW frequencies listed in Table 4-23 for
band 4, Option 026.

Specification Sunmmary

Record the maximum Actual MKR A Amplitude from Table 4-23 for Band 0.

Maximum Response Amplitude
50 kHz to 2.9 GHz . dBc

Record the maximum Actual MKR A Aﬁlpiitude from Table 4-23 for Bands 1, 2 and 3.

Maximum Response Amplitude, 2.75 to 22 GHz,
Applied Frequency <18 GHz _ _dBe

Verifying Specified Operation for the HP 85934 477



15. Other Input Related $puricus

36. Record the maximum Actual MKR A Amplitude from Table 4-23 for Band 4.

Maximum Response Amplitude, 2.75 to 22 GHz,
Applied Frequency <22 GHz _______ dBe¢

37. For Option 026 only: Record the maximum Actual MKE A Amplitude from Table 4-23
band 4, Option 026.

Maximum Response Amplitude, 2.75 GHz to 26.5 GHz,
Applied Frequency <22 GHz _.._____ dBe.
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Table 4-23. Other input Related Spuwrious

15, Other input Related Spurious

HP 8593A | HP 8340A/B
Band Center CW MKR A Amphtude
Frequency | Frequency
GHz MHz Actual {dBe) | Max {dBc}
0 2.0 2042.8 (1) —B5
2.0 2642.8 (1) -~ 05
2.0 9821.4 (2) ~55
2.0 7331.9(2) —55
2.0 1820.8 (3) —B5
2.0 278.5 (3) -5
1 4.0 40428 {1} ~55
4.0 4642.8 (1) —55
4.0 8963.9 (2) ~B5
4.0 3742.9 (3) —55
2 9.0 9042.8 (1) 55
9.0 9642.8 (1) —55
9.0 4682.05 (2) —55
9.0 9942.5 {3) —55
3 15.0 150428(1) | oo ~55
15.90 15642.8 (1) —55
15.0 4785.8 (2) —55
15.0 14700.1 (3) ~bb
4 21.8 21042.8 (1) —-50
21.0 21642.8 (1) —50
21.0 5009.025 (2) —5b5
21.0 20007.1 (3) 50
4, Option 26 24 24042.8 (1) -B50
24 24642.8 (1) —50
24 10682.1 (2) —55
24 20019.65 (3) —50

(1) Image Response
(2) Cut-of-Band Response
(3) Multiple Response
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16. Spurious Response

Specification

Second Harrnonic Distortion:

10 MHz to 2.9 GHz <—70 dBc for —40 dBm tone at mixer power.
>2.75 GHz <100 dBe for —10 dBm tone at mixer power.
{or below average noise level)

Third Order Intermodulation Distortion:

>10 MHz <~T70 dBc for two —30 dBm tones at mixer power and 50 kHz
spacing.

Description

This test is performed in two parts. The first part measures second harmonie distortion; the
second part measures third order intermodulation distortion. Second harmonic distortion and
third order intermodulation distortion is checked in both low band (50 kHz to 2.9 GHz) and
high band (2.75 to 22 GHz).

To test second harmonic distortion, 50 Mz and 4.4 GHz low pass filters are used to filter the
source output, ensuring that harmonics read by the analyzer are internally generated and not
coming from the source. The distortion products are measured using the analyzer’s marker
functions.

For third order intermodulation distortion, two signals are combined in a directional coupler
(for isolation) and are applied to the analyzer input. The power level of the two signals is

8 dB higher than specified, so the distortion products should be suppressed by 16 dB less than
specified. In this manner, the equivalent Third Order Intercept (TOT) is measured.

With two —30 dBm signals at the input mixer and the distortion products suppressed by

70 dBe, the equivalent TOI is +5 dBm (~30 dBm + 70 dBc/2). However, if two ~22 dBm
signals are present at the input mixer and the distortion products are suppressed by 54 dBc,
the equivalent TOl is also +5 dBm (—22 dBm + 54 dBc/2).

Performing the test with a higher power level maintains the measurement integrity while
reducing both test time and the dependency upon the source’s noise sideband performance.

Equipment
Synthesized Sweeper (2 required) ...........0.oiiirin HP 8340A/B
Measuring Receiver (or Power Meter) ............ooooooiinnninn. . . HP 8902A
Power Sensor, 56 MHz t0 26.5 GHz .......oovounen HP 84854
Power Splitter . ......oo i HP 11667B
50 MHz Low Pass Filter ..........ooouiiinun i 0955-0306
4.4 GHz Low Pass Filter (2 required) ..........coovvuiiiinnenn ., HP 11689A
Directional Coupler ....... ... i 0955-0125
Cahles
APC 3.5 Cable 91 em (3610) ...ooeoeer e 8120-4921
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16. Spuricus Response

BNC Cable 120 cm (48 01) +vvvnreernneriinnnanenisnonsnanennns HP 10503A
Adapters
Type N (m) to APC 3.5 () «.vviinnriiareran o 1250-1743
APC 3.5 (f) to APC 3.5 (f)(2 required} ....ooviornienriieneenecnnn 5061-5311
Type N ()40 APC 35 (f) covvnreiiiiiiiiiinne e 1250-1745
Type N (m) to BNC (f) (2 required) .....ocovvenniaenmnarenrceeee: 1250-1476
Type N (m) 10 APC 35 () covvrnoiiiiiiiiii e 1250-1744
Type N (f)to BNC (m) «..onvvivniiinniienennnes REREERERS Creeiaenes 1250-1477

Additiona!l Equipment for Oplion 0286
Adapter, APC 3.5 (I) to Type N (m) ..vovvrvniiiinnirimnrcnirenens 1250-1745

Procedure

‘Second Harmonic Distortion, <2.9 GHz

1. Press (PRESET) on the HP 8340A/B and set the controls as follows:
0 SRR R ERERRRE 30 MHz
POWER LEVEL ittt iiiieeiartreraanncunaanesneensensss —30 dBm

2. Connect the equipment as shown in Figure 4-19. Option 026: Use the APC to Type N

adapter.
SYNTHESIZED SWEEPER
CABLE ASSY
ADAPTE
Figure 4-19. Second Harmonic Distortion Test Setup
3. Press (PRESET) on the HP 8593A and wait for the preset to finish. Set the controls as
follows:
CENTER FREQUENCY ..... e 3¢ MHz
o N A R R ER R 1 MHz
18 00 200 1 04 V4 1 P R R -30 dBm
o D3 1. A R R R 30 kHz
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18. Spurious Response

4. Adjust the HP 8340A /B power level to place the peak of the signal at the reference level
(—30 dBm).

5. Set the HP 8593A control as follows:

LT4 , (FREQUENCY }.

7. Press the (4 } (step up) key on the HP 8593A to step to the second harmonic {at 60
MHz). Set the reference level to —50 dBm. Press [PEAK _SEARCH).

Record the MKR A Amplitude reading in Table 4-24. The MKR A Amplitude reading
should be less than the specified limit.

Naoie The Max MKR A Amplitude Reading is 20 dB higher than the specification,
g This is a result of changing the reference level from —30 dBm to —50 dBm.

Second Harmonic Distortion, >2.9 GHz

8. Zero and calibrate the HP 8902A and HP 8485A combination in log mode (RF Power
readout in dBm). Enter the power sensor’s 3 GHz Cal Factor into the HP 8902A.

9. Measure the noise level at 5.6 GHz as follows:

a. Remove any cable or adapters from the HP 8593A INPUT 504).
b. Press on the HP 8593A and set the controls as follows:

CENTER FREQUENCY ... 5.6 GHz
AN 0 Hz
REF LEVEL . —43 dBm
RS BW 1 kHz
VD BW 30 Hz
VIDEQ AVERAGE ... e 10
SWEEP TIME .. . e 50s

c. Press (561 swe). Wait until AVG 10 is displayed along the left side of the CRT display.
Press (PEAK SEARCH] on the HP 8593A and record the marker amplitude reading as the
noise level at 5.6 GHz:

Noise TLevel at 56 GHz _______ dBm

10. Press (PRESET ) ont the HP 8593A. Set the controls as follows:
BAND LOCK ... 2.75- 6.4 BAND 1
CENTER FREQUENCY .. ... i 2.8 GHz
SPAN 10 MHz
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16. Spurious Response

11. Connect equipment as shown in Figure 4-20, with the output of the HP 8340A/B
connected to the input of the power splitter, and the power splitter outputs connected to
the HP 8593A and the power sensor. Option 026: Use the APC to Type N adapter.

SYNTHES ! ZED SWEEPER SPECTRUM AMALYZIER

........ L0 me goan
AR08 L0 o0 oooo
A oo Do AGAGnG
o paid B0 S aops

B O 0000 nou nonas 4

‘ ADAPTERS 4.4 GHr LOW
1 D PASS FILTERS
APC 3.5 b7
CABLE ASSY | (ool g
MEASURING RECE!VER
P .
| P —
pecer psnoso g BB08 a SENSOR
o o Pooon .
o O O oospom o oo O

Figure 4-20. Second Harmonic Distortion Test Setup, >2.9 GHz

12. On the HP 8340A/B, press (PRESET) and set the controls as follows:

W e e e e e PP
POWER LEVEL +'irrt e iriiiieananns

13. On the HP 8593A, press (PEAK SEARCH}, (AMPLITUDE },

Wait for the CAL: PEAKING message to disappear. Press (PEAK SEARCH )

14. Note the power meter reading:

Power Meter Reading at 28 GHz ____......_dBm

15. Set the HP 8340A/B CW to 5.6 GHz.
16. §

93A Center Frequency to 5.6 GHz. Press (PEAK SEARCH], (AMPLITUDE},
. Wait for the CAL: PEAKING message to disappear. Press (PEAK SEARCH),
(ON).

17. Adjust the HP 8340A /B power level until the Marker & Amplitude reads 0 dB £0.20 dB.

18. Enter the power sensor’s 6 GHz Cal Factor into the power meter. Note the power meter
reading:

Power Meter Reading at 5.6 GHz . dBm
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186.
19.

26.

21.
22.

23.

24,

25.

Spurious Response

Subtract the reading in step 18 from the reading in step 13 and record as the Frequency
Response Error. For example, if the reading in step 18 is —6.45 dBm and the reading
in step 13 is —7.05 dBm, the Frequency Response Error would be —7.05 dBm —

(—6.45 dBm) = ~0.60 dB. :

Frequency Response Error (FRE) _______ dB

Calculate the desired maximum marker amplitude reading as follows:

a. Add Frequency Response Error, FRE, (step 19) to —60 dBc (specification is —100 dBc,
but reference level will be changed by 40 dB to yield the required dynamic range) and
record below:

Distortion-limited Specification = ~60 dBc + FRE

Distortion-limited Specifieation .. dBc

b. Subtract —40 dBm (reference level setting) from Noise Level at 5.6 GHz {step 9) and
record below:

Noise-limited Specification = Noise Level at 5.6 GHz 4+ 40 dBm

Noise-limited Specification . dBc

¢. Record the more positive of the values recorded in a and b above. For example, if the
value in a is —5% dBc and the value in b is —~61 dBc, record —~59 dBc.

Specification ____ dBe

Connect the equipment as shown in Figure 4-20 with the filters in place.
Set the HP 8340A/B controls as follows:

{. Wait for the CAL: PEAKING message to
. GEARD) 100 (). |
Adjust the HP 8340A/B power level for an HP 8593A marker amplitude reading of 0 dBm
+0.2 dB.

On the HP 85934, press
controls as follows:

CENTER FREQUENCY ... i 5.6 GHz
S AN 16 MHz
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26.

27.

28.
29.

30.

31.

32.

16. Spwricus Response
Remove the filters and connect the HP 8340A /B output directly to the HP 8593A INPUT
504.

On the HP 8593A, press (PEAK SEARCH], (AMPLITUDE ],
PEAKING message to disappear. Press (SIGNAL TRACK] {

Reinstall the filters between the HP 8340A/B ocutput and the HP 85834 INPUT 5041,

Wait for the CAL:

Set the HP 8593A controls as follows:
REF LEVEL L.t ittiiiieittttnaenaentoononsssuonassasssanes —40 dBm
R0 T £ . 30 Hz
VIDE D AVERAGE . ittt iereroracatoonaaarasterosssnassesannnos 10
Press (SGL swp). Wait until AVG 10 is displayed along the left side of the CRT display.

Press (PEAK SEARCH). Record the Marker Amplitude Reading below:

Marker Amplitude Reading _______ dBec

The Marker Amplitude Reading should be more negative than the Specification recorded
in step 20c. Record both the Specification from step 20c and the Marker Amplitude
Reading in step 29 in Table 4-24. Also record the Specification from step 20c in the
Performance Test Record.

Table 4-24. Second Harmonic Distorton

Input CW
Freqguency MER 4 Beading
MHz | Actusl {dBe) Max {dBc)
30 — 50
2800 {from Step 20c¢)

Third Order Intermodulation Distartion, <2.9 GHz

Zero and calibrate the HP 8902A and HP 8485A combination in log mode (RF power
readout in dBm). Enter the power sensor’s 3 GHz Cal Factor into the HP 8902A.

Connect the equipment as shown in Figure 4-21 with the input of the directional coupler
connected to the power sensor.
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33.

34.

33.

36.

37.

38,
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Figure 4-21. Third-Order Intermodulation Distortion Test Setup

Press (INSTR PRESET} on each HP 8340A/B. Set each of the HP 8340A/B controls as
follows:

POWER LEVEL ..ottt e, ~15 dBm
CW (HP 8340A7B #1) o ovrie e, 2.800 GHz
CW (HP 8340A7B #2) . oottt 2.80005 GHz
R OFF

On the HP 8593A, press
follows:

(PRESET ] and wait until the preset if finished. Set the controls as

CENTER FREQUENCY ...t ittt i 2.8 GHz
P AN e e 1 MHz
0 P 0 ) —10 dBm

On HP 8340A/B #1, set RF on. Adjust the power level until the HP 8902A reads
—12 dBm +0.05 dB.

Disconnect the power sensor from the directional coupler. Connect the directional coupler
directly to the HP 8593A INPUT 50Q using an adapter (do not use a cable).

On the HP 8593A, press (PEAK SEARCH], (SIGNAL TRACK] (ON), (SPAN), 200 (kitz)-

Wait for the AUTD Z0OOM message to disappear. Press (OFF),
(step-up key), (PEAK SEARCH], (MKR > ), ¥

On HP 8340A/B #2, set RF on. Adjust the power level until the two signals are
displayed at the same amplitude.

FREQUENCY ),
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39.

40.

41.

42.

43.

‘a. On the HP 85934, press

6. Spurious Response

If necessary, adjust the HP 8593A Center Frequency until the two signals are centered on
the display. Set the controls as follows:

RIS BW ittt it aareneaenenrr i ainannnns e 1 kHz

VI EO BW it e it ca it iuassrsronncnaanaaas 100 Hz

Press (PEAK SEARCH }, Press the following analyzer keys: (DISPLAY),
- (ON). Set the display line to a value 54 dB below the current reference

level setting.

The third order intermodulation distortion products should appear 50 kHz below the
lower frequency signal and 50 kHz above the higher frequency signal. Their amplitude
should be less than the display line. See Figure 4-22.

v
REF ~12.1 dBm ATTEN 18,48 MKR A 1.7958489, 5%
PEAK F\ i 55 LTRE]
LOG % Q5 OFF
10
aB/ THRESHLD
ON OFF
DISPLAY LINE
-66.1 d&m
e ) \ CHANGE
i TITLE
} \ CHANGE
VA S i I i PREFIX
s¢ Fd [ ) \“h
CORR !ﬂ \Wmm GaAT
s o J/ N"“J il ON OFF
-G2.1 J\WJ“««W IWL
dBm M

CEN?%BE&@\%@?@?QZGHZ #VBW 108 Hz SPA%M@’@%‘% k%%:ﬂﬁ_ourégy

Figwre 4-22. Third Grder Intermodulation Distortion

If the distortion products can be seen, proceed as follows:

until the active marker is on the desired distortion

b. Repeatedly press
product.

¢. Record the MKR A amplitude reading in Table 4-25. The MKR A reading should be
less than the specified limit.

If the distortion products cannot be seen, proceed as follows:

a. On each HP 8340A/B, increase the power level by 5 dB. Distortion products should
now be visible at this higher power level.
b. On the HP 8593A,

C. Repeatedly press
products.
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6.

44,
45,

48,

47.

48,

49.

50.

51.

52.

53.

Spurious Response

d. On each HP 834CA/B, reduce the power level by 5 dB and wait for completion of a
new sweep.

e. Record the MKR A amplitude reading in Table 4-25. The MKR A reading should be
less than the specified limit.

Third Order intermodulation Distorion, >2.9 GHz

Enter the Power Sensor’s 4 GHz Cal Factor into the HP 8302A.

Disconnect the directional coupler from the HP 8593A and connect the power sensor to
the output of the directional coupler,

Set each of the HP 8340A /B controls as follows:

POWER LEVEL .ottt ottt e e ~15 dBm
CW (HP 8340A/B #1) ottt 4.600 GHz
CW (HP 8340A/B #2) oottt e, 4.00005 GHz
R o OFF

On the HP 8593A, press (PRESET )} and wait until the preset is finished. Set the controls as
follows:

CENTER FREQUENCY ... i i et 4.0 GHz
P AN e e 1 MHz
REE LEVEL ..o i e e e —~10 dBm
PEAK EXCURSION . i i i i e e 3dB
THRESHOLD ..o i i i ettt it an s ~30 dBm

On HP 8340A/B #1, set RF on. Adjust the power level until the HP 8902A reads —12
dBm +0.05 dB.

Disconnect the power sensor from the directional coupler. Connect the directional coupler
directly to the HP 8593A INPUT 50{ using an adapter (do not use a cable).

. Wait for the CAL:

On the HP 8593A, press (PEAK SEARCH )}, (AMPLITUDE },
PEAKING message to disappear. Press the following keys:

SIGNAL TRACK} (ON)

(SPAnN) 200 (krz )

Wait for the AUTO ZOOM message to disappear. Press |
(A7) (step-up key), (PEAK SEARCH], (MKR -> },

(SIGNAL TRACK] (OFF), (FREQUENCY)

On HP 8340A/B #2, set RF on. Adjust the power level until the two signals are
displayed at the same amplitude.

If necessary, adjust the HP 8593A Center Frequency until the two signals are centered on
the display. Set the controls as follows:

RS BW e e e e
VIDEQ BW

Press (PEAK SEARCH]
current reference level setting.

Set the DISPLAY LINE to 2 value 54 dB below the
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54,

83.

56.

16. Spurious Response

The third order intermodulation distortion products should appear 50 kHz below the
lower frequency signal and 50 kHz above the higher frequency signal. Their amplitude
should be less than the display line. See Figure 4-22.

If the distortion products can be seen, proceed as follows:

a. On the HP 8593A, press (MKR #)

b. Repeatedly pres until the active marker is on the desired distortion
product, :

¢. Record the MKR A amplitude reading in Table 4-25. The MKR A reading should be
less than the specified limit.

and

If the distortion products cannot be seen, proceed as follows:

a. On each HP 8340A/B, increase the power level by 5 dB. Distortion products should
now be visible at this higher power level,
b. On the HP 85934, press (MKR P] and

C. Repeatedly press i until the active marker is on one of the distortion
products.

d. On each HP 8340A/B, reduce the power level by 5 dB and wait for completion of a
new sweep.

e. Record the MKR A amplitude reading in Table 4-25. The

MKR A reading should be less than the specified limit.

Table 4-25. Third Order infermodulation Distortion

HP 8340A/B 1 | HP 8340A/B #2
CW Frequency | CW Frequeney |MKR A Amplitude Reading
GHz GHz (dBc) {dBc)
2.80000 2.80005 ~54
4.06000 4.00005 -54
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17. Gain Compression

Specification
>10 MHz <0.5 dB for —10 dBm total power at input mixer.

Description

This test measures gain compression in both low band and high band. Two signals, separated
by 3 MHz, are used. First, the test places 2 —30 dBm signal at the input of the spectrum

analyzer (the analyzer’s reference level is also set to ~30 dBm). Then, 2 0 dBm signal is

applied to the analyzer, overdriving its input. The decrease in the first signal’s amplitude

(gain compression) caused by the second signal is the measured gain compression.

Equipment
Synthesized Sweeper (2 required) ...t HP 8340A/B
Measuring Receiver (used as & power meter) ..................... ... HP 89024
Power 5ensor ...t e HP 8485A
Directional Coupler ......... ... i it i 0955-0125
Cables
APC 35,91 em (36in) (2requited) .....iieiriiiiii e, 8120-4921
Adapters
Type N (10) 0 APC 3.5 (I0) +vvvnonnee et eee e 1250-1743
APC 35 (f)to APC3.5(f) (2required) ......ovvivrvnenininnnnnn... 5061-5311
Procedure

<2.9 GHz

1. Zero and calibrate the HP 8902A and HP 8585A combination in log mode (power reads

out in dBm). Enter the power sensor’s 2 GHz Cal Factor into the HP 8902A.

2. Connect the equipment as shown in Figure 4-23, with the output of the directional coupler

connected to the power sensor. Option 026: Connect the directional coupler to the
analyzer input directly.
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17. Gain Compression

S?EC?RU AZER SYNTHES | ZED SWEEPER #2 SYNTHES{ZED SWEEPER §#1

........ T~
oS e oo GA00
MO € e ROOn
exme et D 00 aooes
O O 00O 0 ves pooos §

RF QUTPUT " RF OUTPUT |

INFPUT 50D ADAPTER
ADAPTER |
NOTE: COMNECT BiRECT IONAL AP 3.5
COUPLER TO HP B593A INPUT CABLE ASSY ADAPTER &
THROUGH ADAPTER. DO NOT
USE CABLE. : ARG 3.5
: - {Tpur OUTPUT J— CABLE ASSY
MEASURING RECEIVER ;o DIRECT tONAL
- COUPLER
H m POWER SENSOR
o een
aecse gosaso o BO58 8..
=1
5 %" o cmopes b oA (O ) SENSOR
N iiin i

Figure 4-23. Gain Compression Test Setup

3. Press ([NSTR PRESET ) on each HP 8340A/B. Set the HP 8340A /B #1 controls as follows:

0,7 2 R EEE R R R R 2.003 GHz
POWER LEVEL ..ttt ereeer i iiistanaccaonsrsansanneressrnsens 0 dBm
4. Set the HP 8340A/B #2 controls as follows:
L0, L LR TR R R 2.0 GHz
POWER LEVEL . iiiiiiiiiiierneraciniensanosecnnsanvins 14 dBm
5. On the HP 8593A, press and wait for the preset to finish. Set the conirols as
follows:
CENTER FREQUENCY .ot 2.0 GHz
o2 A R R R 20 MHz
REF LEVEL ittt iiarrannnescensnsesansnneusnanses —30 dBm
LOG AB/DIV «nvveeeeeeee et e et e 1 dB
RESBW .....cooivnets A 300 kHz

6. On HP 8340A/B #1, adjust the power level for a 0 dBm reading on the HP 8902A. Set
RF to off.

Note The power level applied to the spectrum analyzer input is 10 dB greater than
the specification to account for the 10 dB ATTEN setting. A power level of
ﬁ 0 dBm at the analyzer input yields —10 dBm at the input mixer.

7. Disconnect the power sensor from the directional coupler and connect the directional
coupler to the INPUT 508 connector of the spectrum analyzer using an adapter. Do not
use a cable.
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i7.

8

[4n]

10.

11,
12.

13.

14.

15.

16.

17.

18.
19.
20.

Gain Compression

On the HP 8593A, press the following keys:

(PEAK SEARCH] {SIGNAEL TRACK] (ON)
10 (mbz).

Wait for the AUTG Z00H message to disappear.

On HP 8340A/B #2, adjust the power level to place the signal 1 dB below the analyzer’s
reference level,

On the HP 8593A, press (PEAK SEARCH )

On HP 8340A/B #1, set RF to on.

On the HP 8593A, press (PEAK SEARCH)
lower amplitude signal and not on the signal that is off the top of the screen. If it is not

on the lower amplitude signal, reposition the marker to this peak using the analyzer’s
knob.

Read the MKR A amplitude and record the amplitude in Table 4-26. The absolute value
of this amplitude should be less than or equal to 0.5 dB.

>2.9 GHz

Disconnect the directional coupler from the input to the spectrum analyzer and connect
the directional coupler to the power sensor.

Set the HP 8593A controls as follows:

CENTER FREQUENCY ... it 4.0 GHz

S AN e 20 MHz

MK R OFF
Set HP 8340A/B #1 contrels as follows:

W 4.003 GHz

POWER LEVEL ... . 2dBm
Set P 8340A/B #2 controls as follows:

W 4.0.GHz

POWERLEVEL ... .o i —14 dBm

Enter the power sensor’s 4 GHz Cal Factor into the HP 8902A.
Adjust HP 8340A/B #1 power level for a ¢ dBm reading on the HP 8902A. Set RF to off.

Disconnect the power sensor from the directional coupler and connect the directional
coupler to the input of the spectrum analyzer using an adapter. Do not use a cable,
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21.

22.

23.

24,
25.

26.

17, Galn Compression

On the HP 8593A, press the following keys:

(PEAK SEARCH ) (SIGNAL_TRACK) (ON).

Wait for the signal to be centered on screen. Press
for the CAL: PEAKING message to disappear.

(sPAN] 10 (MHz). Wait for the AUTO Z0OOM message to disappear.

On HP 8340A[B 42, adjust the power level to place the signal 1 dB below the analyzer’s
reference level.

On the HP 8593A, press (PEAK SEARCH]
Set HP 8340A/B #1 RF to on.

On the HP 8593A, press (PEAK SEARCH), B . The active marker should be on the
lower amplitude signal and not on the sign s off the top of the screen. If it is not

on the lower amplitude signal, reposition the marker to this peak using the analyzer’s
knob.

Read the MKR A amplitude and record the amplitude in Table 4-26. The absolute value
of this amplitude should be less than or equal to 0.5 dB.

Press [

Table 4-26. Gain Compression

HP 8593A | HP 8340A/B #:1 | HP 8340A/B #2 Gain
Band} Cenier CW Freguency | CW Frequency Compressicn
Frequency (GHz) (GHz) {dB)
0 2.0 GBz 2.003 2.000
1 4,0 GHz 4.003 4.000
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18. Displayed Average Noise Level

Specification
Displayed Average MNolse Level
400 kHz to 2.9 GHz <—112 dBm
275 to 6.4 GHz <—114 dBm
§8.0to 12.8 GHz <=102 dBm
124 t0 194 GHz <98 d8m
19.1 to 22 GHz <92 dBm
19.1 to 26.5 GHz ( Option 026) <87 dBm
Description

This test measures the displayed average noise level in all five frequency bands. The analyzer’s
input is terminated in 50€. In Band ¢ (9 kHz to 2.9 GHz), the test first measures the average
noise at 400 kHz and 1 MHz in zero span. The LO feedthrough is used as a frequency
reference for these measurements. For the rest of Band 0 and for all of the remaining bands,
the test tunes the analyzer frequency across the band, uses the marker to locate the frequency
with the highest response, and then reads the average noise in zero span.

To reduce measurement uncertainty due to input attenuator switching and resolution
bandwidth switching, a reference level offset is added. The CAL OUT signal is used as the
amplitude reference for determining the amount of offset required. The offset is removed at

the end of the test by pressing
Equipment
Cable
BNG, 23 em (91n) .oooiiiiii HP 10502A
Adapters
5082 Termination ............oooiiiiiiiiii HP 909D
Type N(m)to BNC () ..o . 1250-1476
Type N(m)to APC 3.5 (f) .o 1250-1744

Additional Equipment for Option 026

Adapter, APC 3.5 () to APC 3.5 £ U 5061-5311
Adapter, BNC (m)to SMA (f) ............ooo 1250-1700
Cable, Cal Comb ............ oo 08592-80061
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18. Displayed Average Noise Level

Procedure

1. Connect a cable from the CAL OUT to the INPUT 50Q of the HP 8593A as shown in
Figure 4-24. (Option 026: Use the BNC to SMA adapter to connect the cal comb cable to
CAL GUT. Use the APC 3.5 adapter to connect the cal cable to the INPUT 504.)

SPECTRUM ANALYZER

.y E3E3C3TR O
1 omooo
oo
CJ momooes
o
com

T
o3 ed 0%95 moo O

CAL i ‘3] FNPUT 8500
f ADAPTERS
TERMINAT | ON

Figure 4-24. Heference Offset Test Setup

Press (PRESET) and wait for the preset to finish. Set the controls as follows:
CENTER FREQUENCY ..viiniii i 300 MHz
oy o N T LR R R 10 MHz
REF LEVEL oottt iatrsnonassserasasnaanrsannas —20 dBm
0 S R LA EERREE R 0 dB

2. Press the following analyzer keys:
(FEAK SEARCH )} (SIGNAL TRACK} (ON)

160

Wait for the AUTO ZDOM message to disappear. Set the controls as follows:
VIDED BW ottt ittt atsane et 30 Hz
TRIGGOER, o it e e tieaeees et sisiaaernoasanrnseseenaassessans SINGLE
SIGNAL TRACK oottt i eina oo nan e ory

3. Press and wait for completion of a new sweep. Press the following analyzer keys:

(PEAK SEARCH } (AMPLITUDE }

Subtract the MKR amplitude reading from —20 dBm and enter the result as the REF
IVL OFFSET. For example, if the marker reads ~20.21 dBm, enter +0.21 dB
(~20 dBm - (—20.21 dBm} = +0.21 dB).

REF LVL OFFSET m...___._ dB
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18. Displayed Average Noise Level

4. Disconnect the cable from the INPUT 500 connector of the HP 8593A. Connect the 500 oS
termination to the analyzer INPUT 50§1 connector. 3 :

400 kHz
5. Press the following analyzer keys:
(AUTO).
Set the analyzer’s controls as follows:
CENTER FREQUENCY ..o e 0 Hz
S AN 16 MHz
REF LEVEL ...t —10 dBm
TRIGGER .o CONT

6. Press the following analyzer keys:

{PEAK SEARCH ]} (SIGNAL TRACK ) (on)

{sPaN] 800 (kHz ).

Wait for the AUTO ZOOM message to disappear.

Press the following analyzer keys:
(SIGNAL TRACK]) (OFF) (Bw) 3
(EREQUENCY).

7. Adjust the Center Frequency until the LO feedthrough peak is on the left-most graticule
line. Set the controls as follows:

SPAN 50 kHz

Wait for completion of a new sweep.
9. Press the following analyzer keys:
ON).

Adjust the display line so that it is centered on the average noise trace, ignoring any
residual responses (refer to Residual Response verification test for any suspected
residuals).

Record the display line amplitude setting in Table 4-27 as the Noise Level at 400 kHz.
The average noise level should be less than the specified limit.
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18. Displayed Average Noise Level

1 Mz
10. Press the following analyzer keys:

AUTO)

Set the analyzer’s controls as follows:
CENTER FREQUENCY ..ttt 0 MHz
8= A R EEEE R 10 MHz
20120 1 037 01 VT S R R R ~10 dBm
PRIGGER © .\ tvetertt it eraaatiesrasasonasanssaneessacsssnostss CONT

11, Press the following analyzer keys:

(PEAK SEARCH) (SiGNAL TRACK] (ON)
2 (mHz).

Wait for the AUTD Z0OM message to disappear. Press the following analyzer key:
SIGNAL TRACK] (OFT).

12. Press (FREQUENCY ), and adjust the center frequency until the LO feedthrough peak is on
the left-most graticule line. Set the controls as follows:

3.8 . T A R R R 50 kHz

Fra0) 00 A 2374 04 VN A —50 dBm

BES BW  oitttiiirtteannaeannasnsaeessasnnnasnrsesinsnsonansins 1kHz

VIIDED BW o terttiinrtaanantraassassnasnnsansassnaoasasnncsss 30 Hz
13. Press the following analyzer keys:

Wait for completion of a new sweep.

14. Press the following analyzer keys:
(DisPLAY;

Adjust the display line so that it is centered on the average noise trace, ignoring any
residual responses (refer to Residual Response verification test for any suspected
residuals).

Record the display line amplitude setting in Table 4-27. The average noise level should be
less than the specified limit.
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18.

15,

16.

17.

18,

19.

20.

21,

Displayed Average Noise Level

1 MHz 0 2.9 GHz

Press the following analyzer keys:

Set the controls as follows:

RS BW 1 MHz.
VIDEO BW e 10 kHz
TRIGGER ..o CONT

Adjust the START FREQ setting, if necessary, to place the LO feedthrough just off-screen
to the left.

Press the following analyzer keys:

. (ON) 10 (1)

Wait until AVG 10 is displayed to the left of the graticule (the analyzer will take ten
sweeps, then stop).

Press and record the MKR frequency as the Measurement Frequency in the
appropriate band under test.

Press the following analyzer keys:

(TRACE) MORE

tSPAN§ 50 (&t 1} (FREQUENCY ).

Set the CENTER FREQ to the Measurement Frequency recorded in Table 4-27 for the
appropriate band under test. Set the controls as follows:

RS BW 1 kHz
VD E O BW . 30 Hz
Press (sGL swp}.

Wait for a new sweep to finish. Press the following analyzer keys:

(DisPiAY] (ON).

Adjust the display line so that it is centered on the average moise trace, ignoring any
residual responses (refer to Residual Response verification test for any suspected
residuals).

Record the display line amplitude setting in Table 4-27. The average noise level should be
less than the specified limit.

Press
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22.

23.

24.

25.

26.

27.

28.

Press the following analyzer keys:

Set the controls as follows:

RESBW ...t
VIDEOBW ............. ...
TRIGGER ...

18. Displayed Average Noise Level

2.75 o 6.4 GHz

Repeat steps 17 through 21 above for Band 1 (2.75 to 6.4 GHz).

Press the following analyzer keys:

Set the con’m_rois as follows:

RES BW ....ooiiiiiiiornnn
VIDEOBW ...........cinn
TRIGGER .. .oovivinneneninns

6.0 to 12.8 GHz

Repeat steps 17 through 21 above for Band 2 (6.0 to 12.8 GHz).

Press the following analyzer keys:

Set, the controls as follows:

RESBW ...
VIDEGBW ...t
TRIGGER ......coviiiiinnes

12.4 to 19.4 GHz

Repeat steps 17 through 21 above for Band 3 (12.4 to 19.4 GHz).

Press the following analyzer keys:

19.1 to 22 GHz
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18.

26,

30,

31,

32.
33.

Displayed Average Nolse Level

Set the controls as follows:

RES BW 1 MHz
VIDEG BW o 10 kHz
TRIGGER .. oo e CONT
Repeat steps 17 through 21 above for Band 4.
22 GHz to 26.5 GHz (Option 026)
Press the following analyzer keys:
26.5 (GHz).
Set the controls as follows:
RES BW 1 MHz
VIDEG BW e 10 kHz
TRIGGER . oo e e e CONT
Repeat steps 17 through 21 for frequencies from 22 to 26.5 GHz.
Press (PRESET ) on the 8593A and wait for the preset to finish.
Table 4-27. Displayed Average Noise Level
Displayed Average
Frequency Measurement Noise Level Specification
Range Frequency {dBmy) {&Bm)
400 kHz 400 Kz e ~112 dBm
1 MHz —112 dBm
1 MHz to 2.9 GHz 1 —112 dBm
2.75 to 6.4 GHz £ ~114 dBm
6.0 to 12.8 GHz —102 dBm
124 to 19.4 GHz --98 dBm
19.1 to 22 GHz BACIR ~92 dBm
(Opiion 026: 19.1 to 26.5 GHz) —87 dBm
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1. Residual Responses

19. Residual Responses

Specification
With 0 dB INPUT ATTEN setting and no signal at input:

150 kHz to 2.9 GHz (band 0) <—90 dBm.
2.75 GHz to 6.4 GHz (band 1) <—90 dBm.

Description

The spectrum analyzer’s input is terminated in 50§ and the analyzer is swept from 150 kHz
to 5 MHz. Then the analyzer is swept in 10 MHz spans throughout the 5 MHz to 6.4 GHz
range. Any responses above the specification are noted.

Equipment

5O Termination . ..vverrs e ueeeennrniosnoanernoneroaronemeessss HP 905D
Adapter

Type N (m)to APC35(f) oo viiii e 1250-1744

Additional Equipment for Option 026
Adapter, 3.5 mm (fto3.5mm (f) ... 5061-5311

Procedure

150 kHz to 5 MHz

1. Connect the 500 Termination to the analyzer’s input using an adapter, as shown in
Figure 4-25.

SPECTRUM ANALYZER

“INPUT 500
ADAPTER .

TERM INAT ION

Figure 4-25. Residual Response Test Setup

2. Press (PRESET)
analyzer keys:

on the analyzer and wait for the preset to finish. Press the following
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19. Residual Responses

BAND LOCK 0-2.9 ¢

(PEAK SEARCH] (SIGNAL TRACK] (ON)

(SPAN)

6 ()

Wait for the AUTO ZOOM message to disappear.

(SIGNAL TRACK) (OFF).

3. Adjust the Center Frequency until the LO feedthrough peak is on the left-most vertical
graticule line. Press the following analyzer keys: (PEAK SEARCH]}. Set the controls as

Press

follows:

- MARKER DELTA . e e s e 150 kHz
MARKER o e NORMAL
R LV i e e —60 dBm
A N 0 dB
RES BW 3 kHz
VIDBW .. e 1 kHz

CDISPLAY LINE o e e —90 dBm

4. Press ' } and wait for a new sweep to finish. Look for any residual responses at

or above the display line, to the right of the marker. I a residual is suspected, press
(sGL swp] again. A residual response will persist on successive sweeps, but a noise peak
will not. Note the frequency and amplitude of any residual responses above the display
line and to the right of the marker in Table 4-28.

§ Mz to 2.75 GHz

5. Press (PRESET) on the HP 8593A and wait for the preset to finish. Set the controls as
follows:
BAND LOCK ... e 6-29 Gz BAND O
CENTER FREQUENCY ...ttt e 10 MHz
P AN 10 MHz
6. Set the controls as follows:
SPAN ........ et e e e e 10 MHz
CF ST P SIZE . i i e e e e 9.8 Miz
REF LEVEL . e e —60 dBm
AT TN 0 dBm
RS BW L 10 kHz
VI E D BW 3 kHz
DISPLAY LINE .. e —90 dBm

7. Press and wait for a new sweep to finish. Look for any residual responses at
or above the display line. If a residual is suspected, press again. A residual
response will persist on successive sweeps, but a noise peak will not. Note the frequency
and amplitude of any residual responses above the display line in Table 4-28.

8. Press (FREQUENCY ), (4] (step up) key to step to the next frequency and repeat step 7.
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9.

19.

11.

19. Residual Responses

Repeat steps 7 and 8 until the range from 5 MHz to 2.9 GHz has been checked. This
requires 285 additional frequency steps. The test for this band requires about 15 minutes
to complete if no residuals are found.

2.75 GHz fo 6.4 GHz

Set the HP 85983A controls as follows:

BAND LOCK ettt et 2.75-6.4 BAND 1
CENTER FREGUENCY ..o\ ititiiiirinirneereenenneneeens 2755 MHz
DISPLAY LINE « v vv e et ettt et a e e eeereenaeenens ~90 dBm
SPAN et s e e 10 MHz
BES BW e et e ettt et e 10 kHz
VIDEOD BW vt et e e et e 3 kHz

Repeat steps 7 and 8 until the range from 2.75 to 6.4 GHz has been checked. This
requires 372 additional frequency steps and takes about 18 minutes to complete if no
residuals are found.

Table 4-28. Residual Responses Above Display Line

Frequency Amplitude
(GHz) (dBm)
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20. 10 MHz Reference Output Accuracy (Option 004)

Specification
Aging:

+1 x 1077 per year
Warmup (Characteristic):

After 5 minutes from cold start *, £1 x 1077 of final stabilized frequency.}
After 30 minutes from cold start *, £1 x 1072 of final stabilized frequency.}

* A cold start is defined as the analyzer being powered on after being off for at least 60
minutes.
{The final stabilized frequency is the frequency 60 minutes after being powered on.

Related Adjustment
10 MIz Reference Adjustment (Option 004).

Description

This test measures the warmup characteristics of the 10 MHz reference oscillator. The ability
of the 10 MHz oscillator to meet its warmup characteristics gives a high level of confidence
that it will also meet its yearly aging specification.

A frequency counter is connected to the 10 MHz REF QUTPUT. After the analyzer has been
allowed to cool for at least 60 minutes, the analyzer is powered on. A frequency measurement
is made 5 minutes after power is applied and the frequency is recorded. Another frequency
measurement is made 25 minutes later (30 minutes after power is applied) and the frequency
is recorded. A final frequency measurement is made 60 minutes after power is applied. The
difference between each of the first two frequency measurements and the last frequency
measurement is calculated and recorded.

Equipment

Frequency Counter .........c.ieiiiieniiionntroneriniernnnncnnnns, HP 5334A/B
Frequency Standard-—any 10 MHz frequency standard with aging rate
of <41 x 1070 per day such as the HP 5061B Cesium Beam Standard

BNC Cable, 122 cm (48 in) (2 required) ....covnvinvnnniniinnneinns. HP 16503A
Note The spectrum analyzer must have been allowed to sit with the power off for at
§ least 60 minutes before beginning this test. This adequately simulates a cold

W start,
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20. 10 MHz Reference Qulput Accuracy {Option 004)

Praocedure

1. Allow the spectrum analyzer to sit with the power off for at least 60 minutes before
proceeding. Connect the equipment as shown in Figure 4-26.

FREQUENCY
SPECTRUM 1 10 whz reF STANDARD
ANALYZER & ouTPut | e
I - FREQUENCY =
P ety TIME BASE
¥ = : COUNTER (N/0UT e ’E
’ \ i .
ggg M=k
P11 mnuggsggg @ ? @ 80 6
o upo @ & & @
INPUT A 10 MHz
\. \ J

Figure 4-26. 10 MHz Reference Accuracy Test Setup, Option 004

2. Set the spectrum analyzer LINE switch on. Record the Power On Time below.

Power On Time

3. Set the counter controls as follows:

FUNCTION/DATA ..ot n e FREQ A
INPUT A

b 1 7V A O OFF

X 2 R OFF

3119 35/ OFF

AUTO TRIG ittt it i itiene s iaa e iiaarasassannss ON

WCKHz FILTER A oo e in e eeas PP OFF

4. On the frequency counter select a 10 second gate time by pressing (GATE TIME),
10 (GATE TIME). Offset the displayed frequency by —10.0 MHz by pressing MATH
(SELECT/ENTER ), (CHS/EEX), 10 (CRS/EEX), 6 (SELECT/ENTER), (SELECT ENTER). The frequency
counter should now display the difference between the INPUT A signal and 10.0 MHz
with 0.001 Hz resolution.

5. Proceed with the next stép § minutes after the Power On Time noted in step 2.

6. Wait at least two periods for the frequency counter to settle. Record the frequency
counter reading below as Reading 1 with 0.001 Hz resolution.

Reading 1 . He

7. Proceed with the next step 15 minutes after the Power On Time noted in step 2.
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20.

11.

12.

10 MHz Reference Output Accuracy {Option 004)

. Record the frequency counter reading below as Reading 2 with 0.001 Hz resolution.

Reading 2 Hz

. Proceed with the next step 60 minutes after the Power On Time noted in step 2.
10.

Wait at least two periods for the frequency counter to settle. Record the frequency
counter reading below as Reading 3 with 0.001 Hz resolution.

Reading 3 .. _Hz

Calculate the 5 Minute Warmup Error by subtracting Reading 3 from Reading 1 and
dividing the result by 10 MHz.

5 Minute Warmup Error = (Reading 1 — Reading 3)/(10.0 x 10%)

5 Minute Warmup Error

Calculate the 30 Minute Warmup Error by subtracting Reading 3 from Reading 2 and
dividing the result by 10 MHz.

30 Minute Warmup Error = (Reading 2 — Reading 3)/(10.6 x 10 )

30 Minute Warmup Error
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21. Fast Time Domain Sweeps (Option 101)

21. Fast Time Domain Sweeps (Option 101)

Specification
From 20 Milliseconds to 20 Microseconds, Zero SPAN mode:
Sweep Time Accuracy: +2%.

Amplitude Resolution: 0.7% of reference level for linear scale.

Description

The CAL OUT signal is used to compare the amplitude level of a normal sweep time (20 ms)
to a fast sweep time (18 ms) using the marker delta function.

A synthesizer/level generator is used to amplitude modulate a 500 MHz, CW signal from
another signal generator. The analyzer demodulates this signal in zero span to display the
response in the time domain. The marker delta frequency function on the analyzer is used to
read out the sweep time.

Equipment
Synthesizer/Function Generator .........ooovverviiiiianriinas HP 3335A
Sighal GENerator .......eveeeesoeenernerorarmtsennaaocine e, HP 8640B
Cables
BNG, 122 cm (48 01) . .ovvivrierai i HP 10503A.
BNG, 23 cin (900) o ovniiitiieen it HP 10502A
Type N Cable, 152 cm (60 0n) «..vovvniniiiiiennniiiniaeaeees HP 11500D
Adapter
Type N (m) to BNC (£) ..oovniiiini i 1250-1476

Additional Equipment for Option 026
Adapter, APC 35 () to N (f) ..oovvniiiniiiiiiiiiiiiiiieenes 1250-1745

Procedure

Fast Sweep Time Amplitude Accuracy

1. Connect the equipment as shown in Figure 4-27. Option 026: Use the APC to Type N
adapter with the Type N to BNC adapter.
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21. Fast Time Domain Sweeps (Option 101)

SPECTRUM ANALYZER

2
e m o
[ P
o
£ coono

=
e

GEr O
E BOEF 66 pn oom &
AL INPUY 500
ouY
ADAFTER

Figure 4-27. Fast Sweep Time Amplitude Test Setup

2. On the analyzer, press (PRESET) and wait for the preset to finish. Set the controls as
follows:
FREQUENCY ....ooiiiiiiniiiiii e 300 MHz
SR AN 0 Hz
SWEEP 20 ms
SCALE o LINEAR
REF LEVEL ..o e 25 mV
Press the following analyzer keys:

(ON).

(6L _swe). Then press (MARKER DELTA ).

4. Set the sweep time to 18 ms. Press (sGL Swr} and read the MKR A amplitude. The
amplitude should be within the following limits.

3. Press

1.007X < <0.993X

Fast Sweep Time Accuracy

5. Connect the equipment as shown in Figure 4-28. Option 026: Use the APC to Type N
adapter.
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214, Fast Time Domain Sweeps {Optlon 121)

SYNTHES I ZER/LEVEL SPECTRUM AMALYZER
GENERATOR - SIGNAL GENERATOR
= 15 = 'Ag m\‘:li:lﬂnm
: | %tﬁ? b
ooa [HX] OO 00 00 @ [t v ]
LEE BH 08 ona R i Soe O
b GB8 OoF 8 O o QR ] ; C’Oﬁ@@&@ga) oo 9

] AW NPT

RF iNPUT 500
oUTPUT

TYPE N CABLE ASSY

Figure 4-28. Fast Sweep Time Test Setup

Set the signal generator to output a 300 MHz, —4 dBm, CW signal. Set the AM and FM
controls off.

7. Set the synthesizer/level generator to output a 556 Hz, +5 dBm, signal.

8. Press (PRESET) on the analyzer and wait for the preset to finish. Set the controls as
follows: '

FREQUENCY ottt iiai e aiuonaaonns 300 MHz

o3 7. A R R R TR 0 Hz

10.

12.

13.

14.

15,

Set the signal generator AM switch to the AC position. H necessary, adjust the cutput
amplitude of the signal generator to position the top of the modulated waveform
approximately one division below top screen.

Set the analyzer controls as follows:

until the marker is on the left-most

Press (PEAK SEARCH]. If necessary, pres
complete signal peak. This is the “marked signal.”

Press | and press until the marker delta is
on eighth signal.
Record the MKR A frequency reading in Table 4-29. The MKR reading should be within

the limits shown.

Repeat steps 11 through 15 for the remaining sweep time settings listed in Table 4-29.
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21, Fast Time Domain Sweeps (Option 101)

Table 4-29. Fast Sweep Time Accuracy

Analyzer |HP 33354 |Minimum| MER | Madmum
Sweep Time | Frequency | Reading A Reading
18 ms 556 Hz ! 14.04 ms 14.76 ms
10 ms 1 kHz 7.8 ms 8.2 ms
5 ms 2 kHz 3.9 ms 4.1 ms
2 ms 5 kHz 1.56 ms 1.64 ms
1.0ms | 10kHz | 780 ps 820 ms
500 ps 20 kHz 390 us 410 ps
200 ps 50 kHz 156 ps 164 ps
100 us 100 kHy T8 ps 82 ps
60 ps 167 kHz | 46.8 ps 49.2 us
40 ps 250 kHz | 31.2 us 32.8 ps
20 ps 300 kHz 15.6 us 16.4 us
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pericrmance Verification Test Record

performance Verification Test Record

Table 4-30. Performance Verification Test Record (Page 1 of 9}

Hewlett-Packard Company
Address: Report No.

Date
{e.g. 10 SEP 1989)

Model HP 8593A
Serial No.

Options

Firmware Revision

Customer Tested by
Ambient temperature eC Relative humidity . %
Power mains line frequency Hz (nominal)

Test Equipment Used:
Description Model No. Trace No. Cal Due Date

Synthesized Sweeper #1

Synthesized Sweeper #2

Synthesizer /Function Generator
Synthesizer /Level Generator

AM/FM Signal Generator

Measuring Receiver

Power Meter

RFE Power Sensor

High-Sensitivity Power Sensor

Microwave Power Sensor
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Performance Verification Test Record

Performance Verification Test Record (Page 2 of 9)

Hewlett-Packard Company
Model HP 8503A Report No.

Serial No. Date

Test Fquipment Used:
Description Model No. Trace No. Cal Due Date

Microwave Frequency Counter

Universal Frequency Counter

Frequency Standard

Power Splitter
4.4 GHz Low Pass Filters

50 MHz Low Pass Filter

50€} Termination

Notes/Comments
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Performance Verification Test Record

performance Verification Test Record {(Page 3 of 9)

Hewlett-Packard Company
Model HP 85934 Report No.
Serial No. Date
Test Test Descripiion Besulés Measurement
Neo. Min ] Measured l Max Uncertainty
1. |16 MHz Reference Accuracy
(Standard Timebase) Frequency Error
Aging -1 x 10~7 +1 % 1077 £4.7 x 107°
Settability 0.5 x 1078 +0.5 x 107%] £4.2 x 10°
2. | Comb Generator Frequency
Accuracy Frequency {MHz)
Comb Generator Frequency 99.9931 I 100.007 +25.0 Hz
3. {Frequency Readout Accuracy
and Marker Count Accuracy
Frequency Readout Accuracy
SPAN {MHz) Frequency (GHz)
20 1.49940 150060 4 1 Hz
10 1.49970 1.50030 + 1 Hz
i 1.409967 1.500034 + 1 He
20 3.99940 4.00060 + 1 Hz
10 3.99970 4.00030 + 1 Hz
1 3.999967 4,000034 4 1 Hz
20 8.99540 9.060060 4 2 He
i0 8.96970 9.00030 + 2 He
1 8.999987 9.000034 + 2 Hz
20 15.99940 16.00060 + 3 Hz
10 15.99970 16.00030 + 3 Hz
i 15.999967 16.600034 + 3 Hz
20 20.99940 21.00060 + 4 Hz
10 20.99970 21.00030 + 4 Hz
1 20.999967 21.000034 + 4 He
Marker Count Accuracy
CENTER FREQ SPAN
1.5 GHz 20 MHz 1.49999899 1.50000101 + 1 Hz
1.5 GHz 1 MHz 1.49999989 1.50000011 +1 Hz
4.0 GHz 20 MHz 3.99999899 4.00000101 + 1 Hz
4.0 GHe 1 MHz 3.99999989 4.00000011 + 1 Hz
9.0 GHz 20 MHz 8.99999899 9.00000101 + 2 Hz
9.0 GHz 1 MHz 8.99999989 9.00000011 & 2 He
16.0 GHz 20 MHz 15.99999869 16.00000101 + 3 Hz
16.0 GHz i MHz 15.89999989 16.00000011 + 3 Hz
21.0 GHz 20 MHz 20.99999899 21.60000101 + 4 Hz
21.0 GHz 1 MHz 20.99999989 21.00000011 +4 Hz
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Performance Verification Test Record

Performance Verification Test Becord {Page 4 of 9)

Hewlett-Packard Company
Model HP 8593A Report No.
Serial No. Date
Test Test Deseription Resulis Messurement
HNo. Min Measured Max Uncertainty
4. ! Noise Sidebands
Noise Sideband Suppression —65 dBe + 1.0d8B
5. !System Related Sidebands
—65 dBe + 1.0 dB
6. | Residual FM
400 Hz + 45.8 Hz
7. | Frequency Span Readout
Accuracy
SPAN Setting ——MKRA Reading (MHz)
500 MHz 385.00 415.00) +1.77 MHz
1000 MHz T70.00 830.00| 354 MHz
2000 MHz 1540.00 1660.00; :£7.08 MHz
100 MH2 M0 83.0 + 354 kHg
B} MHeg 8.5 41.5 4 177 kHz
20 MHz 15.40 16.60 +70.8 kHz
10 MHz 7.80 8.20 +35.4 kHz
5 MHz 39000 . 4.100 +17.7 kHz
2 MHz 1.560 1.640 +7.08 kHz
SPAN Setiing - MKRA Reading (kHz)
1 MHz woy_ 820.0 +3.54 kHz
500 kHz 390.0 410.0 +1.77 kHz
200 ¥z 158.0 164.0 =+ 708 Hz
100 kF= (L2 82.0 & 354 Hz
8. |Sweep Thne Accuracy
SWEEP TIME Setting — . MKRA Reading
20 ms 15.4 ms 16.6 ms +0.057 ms
50 ms 38.5 ms 41.5 ms £0.141 ms
100 ms 77.0 ms 83.0 ms +0.283 ms
500 ms 386 0ms{ | 4150 ms +1.41 ms
is 770.0 ms 830.0 ms +2.83 ms
16s TTs o 83s 4:23.8 ms
50 = 385s 4158 +141.4 ms
100 s M0sy 83.0s £283.0 ms
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Performance Verification Test Record

Performance Verification Test Record (Page 5 of 8)

Hewlett-Packard Company

Model HP 85934 Report No.
Serial No. Date
Test Test Deseription Results Measurement
No. Min Measured Max Uncertainty
9. |Secale Fidelity
Incremental Error
dB from Ref Level
0 0 (Ref} 0 (Ref) 0 (Ref) |
-2 —0.2 dB +0.2 dB +£0.06 dB
—4 —-0.2dB +0.2 dB +0.06 4B
-8 -0.2 dB +0.2 dB +0.06 dB
-8 —0.2 dB +0.2 dB +0.06 dB
—10 —0.2 dB +0.2 dB +0.06 dB
Log Mode
dB from Ref Level
0 0 (Ref} 0 (Rel) 0 (Ref)
—~10 —10.75 dB ~9.2% dB 40.06 dB
~20 —20.75 dB ~19.25 dB +0.06 dB
-30 -30.75 dB -29.25 dB £6.06 dB
—40 -40. 7% dB ~39.25 dB 40.06 dB
-50 ~50.75 dB -49.25 dB +0.06 4B
—60 ~60.75 dB —-59.25 dB +0.11 dB
Pt ~71.00 dB ~63.00 dB 40.11 4B
Linear Mode
% of Ref Level
100.00 0 (Ref) 0 (Ref) 0 (Ref)
70.70 150.98 mV 165.20 mV +1.84 mV
50.00 104.69 mV 118.91 mV +1.84 mV
35.48 72.22 mV 86.44 mV +1.84 mV
25.00 48.79 mV 63.01 mV +1.84 mV
Log-to-Linear Switching | —0.25 dB +0.25 dB +0.05 dB
- 10, | Input Attenuator Aceuracy
Attenuation (dB)
i0 0 (Ref) 0 (Ref) 0 (Ref)
] -0.5 dB : +0.5 dB | +0.30/-0.31 dB
20 —0.5dB +0.5 dB +/-0.12 4B
30 —0.5dB +0.5 dB +/—-0.12 dB
40 —0.5 dB +0.5 d8 +/-0.12 dB
50 -0.5 4B +0.5 dB +/-0.12 dB
60 -~0.5 dB +0.5 dB +/-0.12 dB
70 -1.2 dB +1.2 dB +/-0.12 dB
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Performance Yerification Test Record

Performance Verification Test Record (Page 6 of 9)

Hewlett-Packard Company

Model HP 8503A Report Ne.
Serial No. Date
Test Test Description Results Measurement
Ne. Min Measured Max Uncertainty
11. | Reference Level Accuracy
Log Mode
Reference Level (dBm)
~20 0 (Ref) 0 (Ref) 0 (Ref)
—10 —0.50 dB +0.50 dB +0.06 dB
0 ~(.50 dB -+0.50 dB +0.06 dB
-30 —0.50 dB +0.50 dB +0.06 dB
-~40 ~0.50 dB +0.56 dB +0.08 dB
—50 —0.50 dB +0.50 dB +0.08 dB
—60 ~1.25 dB +4+1.25 dB +0.12 4B
~70 ~1.25 dB +1.25 dB £0.12 dB
~80 —~1.25 dB +1.25 dB +0.12 dB
—90 —1.25dB +1.25 dB +0.12 dB
Linear Mode
Reference Level (dBm}
—20 0 (Ref) 0 (Ref) 0 (Ref)
—10 —0.50 dB +0.50 dB +0.06 dB
0 --0.50 dB +0.50 dB +0.06 dB
—30 —0.50 dB +0.50 dB +0.06 dB
40 —0.50 dB +0.50 dB +0.08 dB
~50 ~0.50 dB +0.50 dB +0.08 dB
—60 —1.25 dB +1.25 dB +0.12 dB
—-76 -1.25 dB +1.25 dB +0.12 dB
88 -1.25 dB +1.25 dB +0.12 dB
30 —1.25 dB +1.25 dB +0.12 dB
12. | Resclution Bandwidth
Switching Uncertainty
RES BW Setting
3 kHsz 0 (Ref) 0 (Ref) 0 (Ref)
1 kHz ~{0.5 dB +0.5 dB | +0.07/-0.08 dB
10 kHz -0.4 dB +0.4 dB | +0.07/-0.08'dB
30 kHz ~0.4 dB +0.4 dB | +0.07/-0.08 dB
160 kHz —-0.4dB +0.4 dB | +0.07/-0.08 dB
300 kHz -0.4 dB +0.4 dB | +0.07/—0.08 dB
1 MHz ~0.4 dB +0.4 dB | 40.07/-0.68 dB
3 MHz ~0.4 dB +0.4 dB | +0.07/-0.08 dB
13. | Calibrator Ampiitude
Accuracy «~20.4 dBm —~19.6 dBm + 0.2dB
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Performance Verification Test Record

Performance Verification Test Record (Page ¥ of 9)

Hewlett-Packard Company
Model HP 8593A Report No.
Serial No. Date
Test Test Description Results Measurement
No. Min Measured Max Uncertainty
14. | Frequency Response
Band 0 .
Max Positive Respounse +1.5dB | +0.32/-0.33 dB
Max Negative Response| —1.5 4B +0.32/-0.33 dB
Peak-to-Peak Response 2.0 dB | +0.32/--0.33 dB
Band 1 '
Preselector Peaked:
Max Positive Response +2.0dB{-+0.40/-0.42 dB
Max Negative Response | —2.0 dB - 140.40/-0.42 dB
Peak-to-Peak Response 3.0 dB{+0.40/-0.42 dB
Preselector Unpeaked:
Max Positive Response +3.0 dB | +0.40/-0.42 dB
Max Negative Response| —4.0 dB +0.40/-0.42 dB
Band 2
Presclector Peaked:
Max Positive Response +2.5 dB [ +0.42/-0.43 dB
Max Negative Response] —2.5 dB +0.42/-0.43 dB
Peak-to-Peak Response 4.0 dB{+0.42/—0.43 dB
Preselector Unpeaked:
Max Positive Response +3.0 dB{40.42/-0.43 dB
Max Negative Response | —4.0 dB +0.42/-0.43 dB
Band 3
Preselector Peaked:
Max Positive Response +3.0 dB | +0.52/-0.55 dB
Max Negative Response| —3.0 dB +0.52/--0.55 dB
Peak-to-Peak Response 15.0 dB | +0.52/-0.55 dB
Preselector Unpeaked:
Max Positive Response +4.0 dB | +0.52/-0.55 dB
Max Negative Response | —15.0 dB +0.52/-0.55 dB
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Performance Verification Test Record

Performance Verification Test Record (Page 8 of 9)

Hewlett-Packard Company

Model HP 8593A Report No.

Serial No. Date
Test Test Description Besults Measurement
No. Min Measured Max Uncertainty

4. | Frequency Response {cont’d)
Band 4 (non-Option 026)
Preselector Peaked:

Max Positive Response +3.0 dB | +0.54/—0.57 dB

Max Negative Response | —3.0 dB +0.54/-0.57 dB

Peak-to-Peak Response 4.0 dB | +0.54/—0.57 dB
Preselector Unpeaked: _

Max Positive Response , +4.0 dB | 4+0.54/-0.57 4B

Max Negative Response |—5.0 dB +0.54/—0.57 dB

Band 4, Option 026
Preselector Peaked:

Max Positive Response +5.0 dB [ +0.54/—0.57 dB

Max Negative Response | —5.0 dB +0.54/—0.57 dB

Peak-to-Peak Response 4.0 dB | +0.54/-0.57 dB
Preselector Unpeaked:

Max Positive Response +5.0 dB | 40.54/—0.57 dB

Max Negative Response | 6.0 dB +0.54/—0.57 dB

15. { Other Input Related
Spurious Responses '
50 kHz to 2.9 GHz ~bb dBe | +1.12/-1.21 dB

<18 GHz ~55 dBc | +1.13/—1.22 dB
<22 GHz ~50 dBc]+1.15/—1.25 dB

16. | Spuricus Responses
Second Harmonic Distortion
Applied Frequency

40 MHz —50 dBc | +1.86/--2.27 dB
2.8 GHz +2.24/-2.72 dB
from
Step 20c
Third Order Intermodulation
Distortion
Frequency
2.80 GHz ~54 dBec{42.07/-2.42 dB
4.00 GHz —54 dBe [ 4+2.07/~2.42 dB
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Performance Yerification Test Record

Performance VYerification Test Record (Page § of 9)

Hewlett-Packard Company

Model HP 8593A Report No.
Serial No. Date
Test Test Description Results Measurement
Ko, Min Mensured Max Uncertainty
17. | Gain Compression
Band 0 0.5 dB|+0.21/-0.22 dB
Band 1 0.5 dB+0.21/--0.22 dB
18. | Displayed Average Noise
Level
Frequency
400 kHz w112 dBm | +1.15/~-1.25 dB
1 MHz 112 dBm | +1.15/-1.25 dB
1 MHz to 2.9 GHz —112 dBm | +1.15/-1.25 dB
2.75 GHz to 6.4 GHz e ~114 dBm | +1.15/-1.25 4B
6.0 GHz t0 12.8 GHz ~102 dBm | +1.15/~1.25 48
12.4 GHz to 194 GHz w98 dBm | +1.15/-1.25 dB
19.1 GHz to 22 GHz —92 dBm | +1.15/-1.25 dB
19.1 GHz to 26.5 GHz —87 dBm | +1.15/-1.25 dB
{Option 026)
19. | Residual Responses
Band 0 «90 dBm | +1.08/-1.15 dB
Band 1 —90 dBm | +1.09/—1.15 dB
20. 110 MHz Reference Output
Aceuracy (Option 004)
5 Minute Warmup Error {—1 x 1077 41 % 1077 +£2.004 x 107°
30 Minute Warmup Error | —1-x 1078 +1 x 1078 £2.002 x 10~°
21. | Fast Time Domain Sweeps
{Option 101}
Amplitude Accuracy 0.933X 1.007X 0%
SWEEP TIME Setting
18 ms 14.04 ms 14.76 ms £0.5%
10 ms 7.80 ms 8.20 ms +0.5%
5 ms 3.90 ms 4.10 ms +0.5%
2 ms 1.56 ms 1.64 ms +£0.5%
1.0 ms 780 us 820 us +0.5%
5G0 s 390 ps 410 ps £0.5%
200 ps 156 us 164 s +0.5%
100 ps 78 us 82 ps +0.5%
60 ps 46.8 ps 49.2 ps +0.5%
40 ps 31.2 ps 32.8 us +0.5%
20 us 15.8 us 16.4 ps +0.5%
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Operation

PR e

What You'll Learn in this Chapter

This chapter introduces the basic functions of the spectrum analyzer. In this chapter you will:
s Get acquainted with the front-panel and rear-panel features.
& Get acquainted with the menus and softkeys.

® Measure a signal (the calibration signal).

m Learn screen annotation.

m Tmprove measurement accuracy using self-calibration routines.
# Save and recall data from analyzer memory.

# Save and recall data from the memory card.

@ Learn about creating limit-line(s).

# Learn about entering amplitude correction factors.

& Learn how to change the power-on state of the analyzer.

@ Use the external keyboard (Option 021 or 023 only).

MNote Before using your analyzer, please read Chapter 2, “Installation and
Preparation for Use,” which describes how to install your analyzer and how
% to verify that it is operational. It describes many safety considerations that

should not be overlooked.

Getting Acquainted with the Analyzer

Front-Panel Feature Overview
The following section provides a brief description of front-panel features. Refer to Figure 5-1.

1. Aective function block is the space on the screen that indicates the active function.
Most functions appearing in this block can be changed with the knob, step keys, or
number/units keypad.

9. Message block is the space on the screen where MEAS UNCAL and the asterisk (*) appear.
If one or more functions are manually set (uncoupled), and the amplitude or frequency
becomes uncalibrated, MEAS UNCAL appears. (Use (AUTO COUPLE], to recouple
functions.) The asterisk indicates that a function is in progress.

Operation 5-1
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Figure 5-1. Front-Panel Feature Overview

3. Softkey labels are the annotation on the screen next to the unlabeled keys. Most of the
labeled keys on the analyzer’s front panel (also called front-panel keys) access menus of
related softkeys.

4. Softkeys are the unlabeled keys next to the screen.

3. (FREQUENCY), (SPAN}, and (AMPLITUDE ) are the three large dark-gray keys that activate the
primary analyzer functions and access menus of related functions.

6. INSTRUMENT STATE functions affect the state of the entire spectrum analyzer,
Self-calibration routines and special-function menus are accessed with these keys. The
green key resets the entire analyzer state and can be used as a “panic” button
when you wish to return to a known state. The key accesses the current operating
mode of the analyzer and allows you to change to any operating mode available for your

| All analyzers have the spectrum analyzer mode of operation (indicated by

- If an additional softkey label appears in the softkey label area, a

program (also called a downloadable program or personality) has been loaded into the

analyzer’s memory. This manual covers the spectrum analyzer mode of operation only;
consult the documentation accompanying the HP 85711A Cable Television Measurements

Card, the HP 85712A EMI Diagnostics Measurements Card, or the HP 85713A Digital

Radio Measurements Card for other modes of operation.

(SAVE) and (RECALL] save and recall traces, states, limit-line tables, amplitude correction
factors, and programs to or from a memory card. (SAVE) and {RECALL} also save and recall
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traces, states, limit-line tables, and amplitude correction factors to or from the analyzer

memory.
MNote If you wish to reset the analyzer configuration to the s
it was originally shipped from the factory, use |
ﬁ “PDEFAULT CONFIG” in Chapter 7 for information.

Option 021 or 023.) Use (ConFig),
I before using the

function.

8. CONTROL functions access menus that allow you to adjust the resolution bandwidth,
adjust the sweep time, store and manipulate trace data, and control the instrument
display.

9. MARKER functions control the markers, read out frequencies and amplitudes along the
spectrum-analyzer trace, automatically locate the signals of highest amplitude, and keep a
signal at the marker position in the center of the screen.

10. DATA keys, STEP keys, and knob allow you to change the numeric value of an active
function. deactivates an active function.

11. INPUT 5088 is the signal input for the spectrum analyzer. (INPUT 75 is the signal
input for an Option 001 analyzer.)

Caution Excessive signal input will damage the analyzer input attenuator and the
input mixer. The maximum power that the spectrum analyzer can tolerate
* appears on the front panel.

12. PROBE PWR provides the power for an active probe and other accessories.

13. CAL OUT provides a calibration signal of 300 MHz at —20 dBm (29 dBmV for Option
001 or 011) or the front panel.

14. VOL-INTEN changes the brightness of the screen display and the volume of the speaker
(the speaker is available with Option 102).

15. 106 MHz COMB OUT supplies a 100 MHz signal with harmonics up to 22 GHz for use as
a reference signal (for the HP 8593A only).

16. Memory card reader reads from or writes to a memory card.

Caution The tracking generator output may damage the device under test. Do not
a exceed the maximum power that the device under test can tolerate.

17. RF OUT 506 supplies 100 kiiz to 1.8 GHz at the output for the built-in tracking
generator {available with Option 010 for the HP 8591A only). (RF OUT 759 is the
tracking generator output for Option 011 and it supplies 1 MHz to 1.8 GHz source
output.)

18. (LINE) turns the instrument on or off and performs an instrument check.
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Figure 5-2. HP 8591A [ HP 85934 Rear-Panel Overview

LO QUTPUT is not available.

. EARPHONE connector provides a connection for an earphone jack instead of using the

internal speaker. {Option 102 only.)

3. 10 MHz REF QUTPUT provides a 10 MHz, 0 dBm minimum, time-based reference signal,
4. EXT REF¥ IN accepts an external frequency source to provide the 10 MHz, -2 to

+10 dBm frequency reference used hy the analyzer.

5. SWEEP -+ TUNE OUTPUT is not available.
6. VOLTAGE SELECTOR adapts the unit to the power source: 115 V or 230 V.

Power input is the input for the main power cable, Insert the main-power cable plug only
into a socket outlet that has a protective ground contact.

. MONITOR OUTPUT drives an external CRT monitor, such as the HP 82913A, with a

19.2 kHz horizontal synchronizing rate.
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Caution Turn off the analyzer before connecting the AUX INTERFACE connector to a

device. Yailure to do so may result in loss of factory correction constants.

Do not exceed the 4+-5 V supply current limits when using the AUX
INTERFACE connector. Exceeding the current limits may result in loss of
factory correction constants.

Do not use the AUX INTERFACE as a video monitor interface. Damage to
the video monitor will result.

10.

11,

12.

13.

14.

AUX INTERFACE provides a nine-pin “D” subminiature connector for control of external
devices. See Table 1-2 or Table 1-4 for a detailed description.

Interface conmectors are optional interfaces for HP-IB and R5-232 interface buses that
support remote instrument operation and direct plotting or printing of screen data.

AUX IF QUTPUT is a 500, 21.4 MHz IF output that is the down-converted signal of the
RF input of the analyzer.

AUX VIDEOQ QUTPUT provides detected video ontput (before the analog-to-digital
conversion)} proportional to vertical deflection of the CRT trace. Qutput is from 0 V to
1 V. Amplitude correction factors are not applied to this signal.

EXT TRIG INPUT {TTL)} triggers the analyzer’s internal sweep source using the positive
edge of an external voltage.

HI SWEEP IN/OUT (TTL) indicates sweep or can be grounded to stop sweep.

Cauilion Turn off the analyzer before connecting an external keyboard to the analyzer.

15.

18.

17.

18.

EXT KEYBOARD connector is provided with the optional interface connector. The
external keyboard is not included with the analyzer. The external keyboard allows screen
titles, prefixes, and remote commands to be entered using an external keyboard.

SWEEP OUTPUT provides a voltage ramp proportional to the sweep and the analyzer
span (0 V to 10 V).

TV TRIG OUTPUT (TTL) provides TV trigger output using TTL and negative edge
triggering. (Options 101 and 102 only.)

LEVELING INPUT allows the use of an external detector or power meter for automadtic
leveling control of the tracking generator. (HP 8591A Option 010 or 011 only.)
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Menu and Softkey Overview

The keys labeled FREQUENCY, CAL, and MKR are all examples of front-panel keys,
Pressing most front-panel keys accesses menus which are displayed along along the right side
of the display. These menus are called softkey menus. These menus list functions other than
those accessed directly by the front-panel keys. To activate a function on the menu, press the
unlabeled keys immediately to the right of the annotation on the screen. The uniabeled keys
next to the annotation on the display screen are called softkeys. In this manual, front-panel
keys appear in boldface type within a box, for example, (AMPLITUDE ). Softkeys appear within a
shaded box, for example, R

A softkey function’s value can be changed; it is called an active function. The function label
of the active function appears in inverse video. For example, press (AMPLITUDE ). The active

function, , appears in inverse video and REF LVL is displayed in the active function
block of the on-screen display.

A softkey with ON and OFF in its label can turn the softkey function on or off. To turn the
function on, press the softkey so that ON is underlined. To turn the function off, press the
softkey so that OFF is underlined.

A function with AUTO and MAN in the label can be auto-coupled or have its value manually
changed. The function’s value can be changed manually by activating the function with a key
press, and changing its value with the numeric keypad, knob, or step keys. To auto-couple a
function that had been changed manually, press the softkey so that AUTQ is underlined.

lect ancther menu, press another labeled front-panel key, or choose a softkey such as

A summary of all softkeys can be found at the end of this manual.

Making a Measurement

Caution Do not exceed the maximum input power. The maximum input power is

, +30 dBm (1 watt) continuous, 25 V de with >10 dB attenuation for the HP
8591A. The maximum input power is +30 dBm (1 watt) continuous, 0 V de.
Use input attenuation > 10 dB in bands 1 through 4 for the HP 8593A.

Let’s begin using the spectrum analyzer by measuring an input signal. Since the 300 MHz
calibration signal (CAL OUT) is readily available, we will use it as our input signal.

First, turn the instrument on by pressing (LUNE}. Wait for the power-up process to complete.

Press the green (PRESET) key. Connect CAL OUT to the analyzer input using an appropriate
cable, then follow the steps below.

g Relay!

You cannot hurt the analyzer by using the calibration signal and pressing any of the keys
described in this section. Don’t be afraid to play with the knob, step keys, or number funits
keypad. (If you have experimented with other keys and wish to return to a known state,

press the green key.)
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w Set the frequency.

Press the (FREQUENCY ) key. CENTER appears on the left side of the screen, indicating that
the center-frequency function is active. The CENTER FREQ softkey label appears in inverse
video to indicate that center frequency is the active function. The active function block is
the space on the screen within the graticule where the center frequency messages appear.
Functions appearing in this block are active: their values can be changed with the knob,
step keys, or number/units keypad. Set the center frequency to 300 MHz with the DATA
keys by pressing 300 (Mtz). The knob and step keys can also be used to set the center
frequency.

& Set the span.

Press (SPAN). SPAN is now displayed in the active fanction block, and the SPAN softkey label
appears in inverse video to indicate it is the active function. Reduce the span to 2 MHz by

using the knob, by pressing the down key {({3)), or pressing 2 ().
g Set the amplitude.

When the peak of a signal does not appear on the screen, it may be necessary to adjust the
amplitude level on the screen. Press (AMPLITUDE ). REF LEVEL .0 dBm appears in the active
fanction block. The REF LVL level softkey label appears in inverse video to indicate it is
the active function. The reference level is the top graticule line on the display and is set to
0.0 dBm. Changing the value of the reference level changes the amplitude level of the top
graticule line.

If desired, use the reference level function to place the signal peak on the screen using
the knob, step keys, or number/units keypad. (Markers, described earlier, determine the
frequency and amplitude of a signal.)

Figure 5-3 demonstrates the relationship between center frequency and reference level. The
box in the figure represents the spectrum analyzer screen. Changing the center frequency
changes the horizontal placement of the screen. Changing the reference level changes the
vertical placement of the screen. Increasing the span increases the frequency range that
appears horizontally on the screen.
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Figure §-3. Relationship between Frequency and Amplitude

® Marker

You can place a diamond-shaped marker on the signal peak to find the signal’s frequency
and amplitude.

To activate a marker, press the key (located in the MARKER section of the front
panel). The MARKER HORMAL label appears in inverse video to show it is the active fanction.
Turn the knob to place the marker at the signal peak.

You ‘can also use the (PEAK SEARCH) key, which automatically places a marker at the highest
point on the trace.

Readouts of marker amplitude and frequency appear in the active function block and in the
upper-right corner of the display. Look at the marker readout to determine the amplitude of
the signal.

If another function is activated, the frequency and amplitude can still be found from the
marker readout in the upper-tight corner of the screen.

5.8 Operation



fMeasurement Summary

1. Connect CAL OUT to the analyzer input, and press the green key.

2, Set the center frequency: {(FREQUENCY } 300 {MHz]).

3. Set the span: 2 (MHz).

4. The calibration signal is 20 dB (two graticule divisions) below the top of the screen in these
settings. If desired, adjust the reference level: press (AMPLITUDE )} to activate the reference
level and use the knob or step keys to change the reference level.

5. Determine the amplitude and frequency of the signal. You can either press (PEAK SEARCH)
or press and move the marker to the signal peak. Read the amplitude and frequency.
The display screen should look like the one in Figure 5-4. Frequency is displayed
horizontally, and amplitude (power) is displayed vertically.

4 MKR 300810 MHZ
REF .B dBm ATTEN 1@ 4B -8@.17 dBm  [MARKER
PEAK MORMAL
LOS
19
MARKER
a8/ DELTA
MARKER
300,018 MHz MKR CNT
-28.17 dBm ON OFF
MKNOISE
ON  OFF
WA SB \
SC FC MARKERS
CORR \ OFF
J \ MORE
1 of 2
CENTER 308.009 MHz SPAN 2,008 MHz
RES BW 49 kHz VBW 12 kHz SWP 6@ msec
Figure 5-4. Reading the Amplitude and Frequency
MNote HP 8591A analyzers with Option 001 display the amplitude values in dBmV.
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Screen Annotation

Figure 5-5 shows annotation as it appears on the screen of the analyzer. Table 5-1 lists the
features of the front panel annotation numerically and refers to the annotation in Figure 5-5.
The function key column indicates which front-panel key or softkey activates the screen
annotation. See Chapter 7 for more information on a specific function key.

® S@ (8) ©
0:04303 MAR 20, 11989 EXTERNAL KEYBOARD ANPUT

H
@5" SCREEN TITLE MKR-TRK/ 399 .9 MHz
REF 10.0 dBm ATTEN 20 dB PG 10.0 dB ~20.96 dBm,

7z

7 CENTER
/ FRE
:
aB/ // START
OFFST FREQ
@m 10.0 || CENTER /
dB 39919 MHE
. Pt . : SRQ 110 STOP
dBm FREQ
AVG
@"' 100 CF STEP
WA SB AUTO MAN
@430 FS

ACORR FREQ
“TH OFFSEY
60 -70.0 — L
4Bm
@ CENTER 399.9 MHz QFFST 100.0 MHz SPAN 200.0 MHz
@ RES BW 1 MHz

dd &L TH e

Figure 5-5. Screen Annotation

In Figure 5-5, index number 21 refers to the trigger and sweep modes of the analyzer. The
first letter (“F”) indicates the analyzer is in free-run trigger mode. The second letter (“S”)
indicates the analyzer is in single-sweep mode.

Index number 22 refers to the trace modes of the analyzer., The first letter (“W”) indicates
the analyzer is in clear-write mode. The second letter is “A,” representing trace A. The next
two letters (“SB”) indicate the store-blank mode (“S”) for trace B (“B”). The trace mode
annotation for trace C is displayed under the trace mode annotation of trace A. In Figure 5-5
the trace C trace mode is “SC”, indicating trace C (“C”) is in the store blank mode (“5™).

H

Table 5-2 shows the different screen annotation codes for trace, trigger, and sweep modes.

§-10 Operation



Table 5-1. Screen Annolation

Index
Number Description Fanction Key

detector mode

reference level

time/date display

screen title

RF attenuation

preamplifier gain

external keyboard entry

ek I = -0 BN A N S

marker /signal track readout (MKRY, (MER >, [SIGNAL TRACK], or

fPEAK SEARCH]

g measurement uncalibrated /function-in- [(AUTO COUPLE]

Progress Inessages

10 service request See Appendix B
11 remote operation See “(LOCAL)” in Chapter 7
12 frequency span or stop frequency (3PANJ, STOPFREQ
13 sweep time : .............
i4 frequency offset
15 video bandwidth AK
16 resolution bandwidth
17 center frequency or start frequency
18 threshold THREGHL
19 correction factors on CORRECT 0¥
20 amplitude correction factors on See ”“.E.ntex"ing Amplitude Correction
Factors” in this Chapter.
21 trigger (TRIG}
22 trace mode
23 video average
24 display line
25 amplitude offset
26 amplitude scale LE-LDG LIK
27 active function block Refer to the softkey function that was

activated

Table 5-2. Screen Annotation for Trace, Trigger, and Sweep Modes

Trace Mode Trigger Mode Sweep Mode
W = clear write (traces A/B/C) |F = free run C = continuous
M = maximum hold (traces A/B)|L = line § = single sweep
V = view (traces A/B/C) V = video
S = store blank (traces A/B/C) |E = external
M = minimum hold (trace C) T = TV (Options 101 and 102 only)
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improving Accuracy with Self-Calibration Routines

Self-calibration routines improve the analyzer’s frequency and amplitude accuracy. Press the
key to view the self-calibration routine menus. The last function on this menu, labeled
, provides access to additional self-calibration functions. For a summary of al
self-calibration softkeys, see Chapter 7.

The self-calibration routines add correction factors to internal circaitry. The addition of the
correction factors is required to meet frequency and amplitude specifications.

When the correction factors are added to internal circuitry, CORR {(corrected) appears on the
left side of the screen.

Warm-Up Time

To meet spectrum analyzer specifications, allow the analyzer to warm up for 30 minutes after
being turned on before attempting to make any calibrated measurements. Be sure to calibrate
the analyzer only after the analyzer has met operating temperature conditions.

The spectrum analyzer frequency and amplitude selfl-calibration routines are initiated by the

- softkey in the men.

i. To calibrate the instrument, connect CAL OUT to the analyzer input connector, using an
appropriate cable,

Note A low-]oss cable should be used for accurate calibration., Use the 508 cable
' shipped with the analyzer (Option 001 or 011: use the 75{) cable shipped with
% the analyzer).

2. Press the following analyzer keys: (CAL}, | . CAL SIGNAL NOT FOUND
will be displayed if CAL OUT is not connected to the analyzer input. The frequency and
reference-level self-calibration functions take approximately 9 minutes to finish, at which
time the internal adjustment data is in working RAM.

3. To save this dat the area of analyzer memory that is saved when the analyzer is turned

Note To interrupt ¢

L e} f‘

- and ¢

shbtﬂd be pérformed before
ﬁ be accurate.

calibration routines are used,

unless the frequency data is known to
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The softkey starts the frequency self-calibration routine. This routine adjusts the
frequency, sweep time, and span accuracy in approximately 2 minutes.

The softkey starts the amplitude calibration routine. This routine takes
approximately 7 minutes to adjust the bandwidths, log/linear switching, IF gains, IF
frequency centering, RF attenuation, and log amplifier. When the amplitude calibration
routine has finished, the preset display returns and CAL DONE is displayed.

Although the analyzer stores the correction factors in battery-backed RAM, the data will not
be saved if the analyzer power is turned off unless the data has been stored with

~ stores the correction factors in an area of analyzer memory that is accessed
when the analyzer is turned on.

CORR (corrected) now appears on the left side of the screen, indicating that the analyzer is
and amplitude correction factors. Correction factors can be turned off by
FF. When OFF is underlined, most amplitude correction factors and
n fa,ctors are not used.

If the self-calibration routines cannot be performed, see “Problems” in Chapter 8.

Performing the Tracking Generator Self-Calibration Routine
{Option 010 or 011 only)

To meet the tracking generator specifications, allow the analyzer to warm up for 30 minutes
after being turned on before attempting to make any calibrated measurements. Be sure to
calibrate the analyzer and the tracking generator only after the analyzer has met operating
temperature conditions.

Note Since the routine uses the absolute amplitude leve] of
the analyzer, the analyzer amplitude should be calibrated prior to using

1. To calibrate the tracking generator, connect the tracking generator output (RF OUT 50()
to the analyzer input connector, using an appropriate cable and adapters.

Mote A low-loss cable should be used for accurate calibration. Use the 500 eable
shipped with the analyzer (Option 011: use the 75Q cable shipped with the
analyzer).

2. Press the following analyzer keys: {Cat :
SIGHAL NOT FOURD will be displayed if the trackmg generator output is not connected to the
analyzer input.

3. To save this data in the area of analyzer memory that is saved when the analyzer is turned
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Performing the YTF Seif-Calibration Routine (HP 8593A Only)

For HP 8593A analyzers only, th

 self-calibration routine should be performed

periodically. See “When Is Self-Calibration Needed?” in this chapter for some helpful
guidelines on how often the self-calibration routines should be performed.

1.

Connect a low-loss cable (such as HP part number 8120-5148) from 106 MHz COMB OUT
to the analyzer input.

:ffq The Y'T'F self-calibration routine completes in approximately 4

minutes.

Press (CALY,

When is Self-Calibration Needed?

While it is difficult to provide general advice for your specific measurement needs, the
following suggestions may help you decide when to use the self-calibration features:

. Perform

- If you change the input signal for EXT REF IN, run

whenever the instrument experiences significant
environmental changes such as temperature (+5°C), humidity, shock, or vibration (for
example, shipping or transport)]. This is especially important if
performed last in a different environment.

I

is relatively stable (for example, a lab environment), use
monthly. After being turned off overnight, the analyzer will need to
ut should not require self-calibration.

warm up,
To achieve optimal amplitude accuracy for relative measurements:
a. Keep the analyzer in a stable environment.

b. Use

before beginning the first measurement.

¢. Keep the analyzer turned on between measurements.

efore subsequent measurements (the amplitude drift is
calibration uncertainty).

normally smaller than the self-
using CAL OUT.

store the data with mproves the

HP 8593A only.)

. If accurate self-calibration is needed temporarily in a different environment, use

The temporary correction factors will be

used until the analyzer is turned off or until is pressed,
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Saving and Recalling Data from Analyzer Memory

This section explains how to save and recall state, trace, limit line, and amplitude correction
factor data to and from analyzer memory.

Analyzer memory can store up to eight states using ML, and it can store many

traces, limit-line tables, and amplitude correction factors using 1

Saving state data saves the analyzer settings (but not the trace data). Saving trace data saves
the trace data and the state data. Limit-line data and amplitude correction factors are stored
in trace registers, but state and trace data are not recalled with the limit-line data or the
amplitude correction factors. States, traces, limit-line tables, and amplitude correction factors
are saved in analyzer memory even if the instrument is turned off or (PRESET ] is pressed.

See Chapter 7, “CATALOG INTRNL,” for information about cataloging analyzer memory.

To Save a State
1. Set up the analyzer settings to be saved.

2. Press (SAVE). to select INTRNL if CRD is underlined. Selecting
INTRNL selects the analyzer memory as the mass storage device.

3. Press . SAVE: REG is displayed on the analyzer display.

4. Fnter a number from one to eight using the numeric keypad. There is no need to press
(ENTER); the state is saved automatically.

To Recall a State

1. Press (RECAI CED to select INTRNL if CRD is underlined.

2. Press Use the knob to highlight the state register
number to be retrieved. The state registers have a “ST” preceding the register number.

3. Press

State data can also be recalled by specifying the register number:

1. Press o select INTRNL if CRD is underlined.

2. Press

3. Enter the register number under which the state was saved. There is no need to press
(ENTER); the state is recalled automatically.

Aaote Register 9 is a special register which can aid in re
loss of line power (power failure). Press
place the analyzer in the state that existed just prior to the loss of power.
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To Bave & Trace

Saving trace data is very similar to saving state data. Saving trace data saves the trace data
and the state data.

1. Enter a screen title using (DISPLAY) if desired.

2. Set up the trace to be stored.
3. Press {3AvE) : to select INTRNL if CRD is underlined.

after MAX REG # = indicates the maximum register number that can be entered for tra,ce
storage in analyzer memory.

6. Enter a num‘ncr from 0 to the maximum register number using the numeric keypad and

(ENTER].

L to select INTRNL if CRD is underlined.

. Use the knob 1o highlight the trace register
ace registers have a “TR” preceding the trace register

The recalled trace is placed into trace B and the analyzer state is
ate that was saved.

3. Select the trace in which you want to place the trace data by pressing

4. Enter the register number under which the trace was stored.

5. Press (ENTER). The recalled trace is placed in the view mode and the analyzer state is
changed to the state that was saved.
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To Save a Limit-Line Table or Amplitude Correction Factors

The procedure for saving limit-line tables or amplitude correction factors is similar to saving
trace data. State and trace data is not recalled with limit-line tables or amplitude correction
factors.

1T and RE

Mote ‘SAVE LIMI _ RE 4IT provide an easy way to save and recall

limit-lnes from the current mass storage device (analyzer memory or the
memory card)., See “Using Limit-Line Functions” later in this chapter for
more information.

1. Enter a screen title using (DISPLAY ], ~ if desired. The screen title is displayed

1STER . The screen title is not

2. For saving limit-line tables, set up the limit-line table to be stored {see “Using the
¥imit-Line Functions” in this chapter). For amplitude correction factors, enter the data
using the remote programming AMPCOR command or use EXECUTE TITLE. See “Entering
Amplitude Correction Factors” in this chapter for more information about entering
amplitude correction factors with

CAD to select INTRNL if CRD is underlined.

3.
4. . This accesses a menu wit} and
5. . to save limit-line tables. Press AM o save amplitude

correction factors. REGISTER # and MAX REG # = are iiiséiay ‘on the analyzer screen. The
number after HAX REG # = indicates the maximum register number that can be entered for
storage in analyzer memory.

6. Enter a number from 0 to the maximum register sumber using the numeric keypad and

press (ENTER}.

To Recall Limit-Line Tables or Amplitude Correction Factors

1.

2. and
3. to recall amplitude
4.

5.

imit line, and amplitude correction data from being
so that ON is underlined.

If you want to protect all
overwritten, press

Table 5-3 summarizes saving and recalling data to and from analyzer memory.
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Tabie §-3. Summary of Save and Recall Operations, Anzlyzer Memory

Screer
Title Register
Cperation Available? Range Key Sequence
SAVE STATE No {1to8 (SAVE) s RAL
RECALL STATE No } o 8% (RECALL] INTI
nurnber}f
SAVE TRACE Yes  |0to MAX REG # TRACE
T L, or
RECALL TRACE Yes 0 to MAX REG #
SAVE LIMIT Yest  |0to MAX REG # TRACE =3 1
LINE {register number
RECALL LIMIT No 0 to MAX REG #
LINES
SAVE Yesi 0 to MAX REG #
AMPLITUDE
CORRECTION
FACTORS
RECALL No 0 tc MAX REG #
AMPLITUDE
CORRECTION
FACTORS

use the step keys and knob to highlight the item to be recalled,

I The screen title is displayed when cataloging the trace registers with :

* Registers 1—8 are available for the user to save a state. State register § contains the current
state of the analyzer, state register 9 contains the previous state of the analyzer,

The

screen title is not recalled with the limit-line table(s) or amplitude correction factors.
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Saving and Recalling Data from the Memory Card

The memory card provides additional memory for saving instrument states, traces, limit-line
tables, amplitude correction factors, and programs. Each battery-backed RAM card provides
32 kilobytes of memory. Instrument states, traces, Limit-line tables, amplitude correction
factors, and programs are easily retrievable without the need for an external controller to

transfer data.

The process of saving and recalling data from the memory card is similar to saving and
recalling data from the analyzer memory. Due to the expanded capabilities of the memory
card, there are some important differences. For example, data is stored in analyzer memory as
an item; on the memory card data is stored as a logical interchange file {LIF). Memory card
data can be stored and recalled using a prefix. A prefix is an optional user-defined label for
states, traces, and programs. The prefix becomes part of the file :

name. If you do not specify a prefix, a default file name is created, Table B-4 compares the

save and recall operations of analyzer memory and the memory card.

Table §-4. Comparison of Analyzer Memory and Memory Card Operations

Mass Data | Stored Restriction Types of Data Catalog
Storage Stored | with a on Register That Can Functions
Device As | Prefix? Number Be Stored® Available

Analyzer Item { No 1 to 8 for states, 0 | States, traces, '5:"
Memory to MAX REG # | limit-line tables,

for traces, limit amplitude

lines, amplitude correction factors

correction factors
Memory Card { File Yes Prefix + register | States, traces,

# < B characters

limni¢-line tables,
amplitude
correction factors,
and downloadable

programs

+ When cataloging analyzer memory,

is not available for

% is available fo
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Preparing the Memory Card for Use

MNote Improper insertion causes error messages to occur, but generally does not
damage the card or instrument. Care must be taken, however, not to force the
card into place. The cards are easy to insert when mstalled properly.

1. Locate the arrow printed on the card’s label.

2. Insert the card with its arrow matching the raised arrow on the bezel around the
card-insertion slot. See Figure 5-6.
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Figure 5-6. Inserting the Memory Card
3. Press the card into the slot. When correctly inserted, about 19 mm (0.75 in) of the card is
exposed,

4. If this is a new memory card, it must be formatted before use. Since formatting a card
deletes any data stored on the memory card, catalog the card before using the format card
function if you suspect the memory card might contain data.
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To format a new card, press (CONFIG), ORE The
message YOU ARE SURE, PRESS KEY AGATN TO PURGE DATA appears on the analyzer screen.
Press Fl AD again. (FORMA  requires 2 double key press).

talog a memory card, press (CONFIG], Ly
displays any existing data on the memory card (if the memory card has
been formatted), or INVALID CARD: DIRECTORY if the card has not been formatted. Use the

) if you wish to delete the files from the memory card.

To Enter a Prefix

Memory card data can be stored and recalled using a prefix. To enter a prefix, press (DISPLAY)
or (CONFIS),

Pressing accesses a menu containing the letters of the alphabet, the
underscore symbol (L), the number symbol (#), a space, and the clear function. To select a
character, press the softkey that displays the group of characters that contains the desired
character. The softkey menn changes to allow you to select an individual character.

you make a mistake, press to space back over the incorrect character. Additional
characters are available by pressing
selected with the numeric keypad.

2. Numbers may be

The prefix can be from one to seven characters long. The longer the prefix, the shorter the
register number must be. The total length of the prefix and register number cannot exceed

eight characters. The prefix can be any character: however, the underscore should not be the
first character of the prefix.

ith the clear function. Press {CONFIG ] or (DISPLAY ),
R to clear the current prefix. To change a prefix,
clear the existing prefix and then enter a new prefix.

To Save a Siate

1. Press (DISPLAY ) or (CONFIG ], | Use the softkeys to enter a prefix under which
you want the state saved. A prefix can be one to seven characters long.

Note If there s not an existing prefix and you do not enter a prefix, the state data
i will be stored under a default file name consisting of “s,” the underscore

i character (.), and the register number you enter. If a prefix has been entered,

the state data is saved under a file name which uses the prefix displayed on

the analyzer screen.

9. Press (SAVE). Press INTRNL CRD to select CRD if INTRNL is underlined. Selecting CRD
selects the memory card as the mass storage device.

3. Press

REGISTER # and PREFIX= is displayed on the analyzer display.
(ENTERJ:

The state data is saved with a file name consisting of an “g,” the prefix that was entered, an
underscore (_), and the register number. The “s” denotes that the file contains state data.

4. Enter a register number using the numeric keypad and press
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To Becall a State

1. Press (SAVE) or (RECALL). Press o select CRD if INTRNL is underlined.

Use the knob to highlight the state data to be

3. Press

State data can also be recalled by specifying the prefix and the register number:
(RECALL). o select CRD if INTRNL is underlined.

1. Press

Press

2. Press
3. Enter the register number the state was saved under, and (ENTER).

e saved under a different prefix, clear the existing
- to enter the prefix, and then recall the state.

Note If you wan
prefix, use

To Save a Trace

Saving trace data saves the trace data and the state data.

1. Press (DISPLAY) or [CONFIG),
prefix.

to enter a new prefix or change the existing

Note I you do not enter a new prefix, the existing prefix will be used. If there is
not an existing prefix, the trace will be saved under t_(register number).

2. Enter a screen title with

(DisPLAY]
3. Set up the trace to be stored.

4. Press
This accesses a menu displayin

. Press to select CRD if INTRNTL is underlined.

5. Press the softkey label of the trace that you want to save: _
REGISTER # and PREFIX= are displayed on the analyzer display.

6. Enter a register number using the numeric keypad and press (ENTER).

The trace data is saved with a file name consisting of a “t,” the prefix that was entered, an
underscore (.), and the register number. The “t” denotes that the file contains trace data.
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To BHeeall 3 Trace

1. Press (SAVE) or (RECALL} Press to select CRD if INTRNL is underlined.

2. Press
retrieved.

3. Press

. Use the knob to highlight the trace data to be

The trace data is placed in trace B.

1. press Press 3 to select CRD if INTRNL is underlined.

(RECALL).

2. Press

and

accesses the menu displaying

3. Select the trace in which you want the trace data stored trace by pressing

4. Fnter the register number the trace was saved under and press (ENTER). The recalled frace
is placed in view mode.

t to recall a trace saved under a different prefix, use
to enter the prefix and then recall the trace.

Note If

To Save Limit-Line Tables or Amplitude Correction Factors

The procedure for saving limit-line tables or amplitude correction factors is similar to saving
trace data. State and trace data is not recalled with limit-line table(s) or amplitude correction
factors.

1. Press [DisPLAY ) or (CONFIG], ¢
prefix.

o enter a new prefix or change the existing

MNote If you do not enter a new prefix, the existing prefix will be used. If there is

u not an existing prefix, the limit-line table(s) will be saved under 1 (register
number). Amplitude correction factors will be saved under a.(register
number).

9. For saving limit-line tables, set up the limit-line table to be stored (see “Using the
Limit-Line Functions” in this chapter). For amplitude correction factors, enter the data
using the remote programming AMPCOR command or use See “Entering
Amplitude Correction Factors” in this chapter for more information about entering
amplitude correction factors with :

4. Pres

: : to save amplitude
correction factors. REGISTER # and PREFIX= are d

on the analyzer display.

&
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5. Enter a register number using the numeric keypad and press

(ENTER).

The data is saved with a file name consisting of a “1” (for limit-line tables), or “a” (for
amplitude factors), the prefix that was entered, an underscore (1), and the register number.

To Recall Limit-Line Tables or Amplitude Correction Factors

(RECALL}.

Press to select CRD if INTRNL is underlined.

L. press

accesses the menu with

to recall limit-line table(s), or AMP to recall amplitude

correction factors.,

4. Enter the register number the limit-line data or amplitude correction factors was saved
under and press (ENTER].

Note If you want to recall limit-line d
3 under a different prefix, use
recall the trace.

or amplitude correction factors saved
to enter the prefix and then

£ is used to recall limit-line files or amplitude correction
files, the traces are set to the store-blank mode. Press
 WRITE A to view trace A data. Press
that ON is underlined) to view limit lines,

Note

Saving and Recalling Programs with a Memory Card

Programs (also called downloadable programs or DLPs) can be loaded into analyzer memory
by loading a program from a memory card, or defining a function with remote programming
commands (remote programming ability is available with Option 021 or 023).

The process of saving and recalling programs from the memory card

to saving state

Note 4 saves an image of the analyzer memory. This means a
i program cannot be saved selectively if several y L in the
w analyzer memory at the time. Use CA . to delete

the items in user memory that you do ish to be saved on the inemory
card. . ) saves all programs and key definitions in analyzer
memory on the memory card.
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To Save Programs

1. Press {CONFIG) or (DISPLAY },
prefix.

{0 enter a new prefix or change the existing

MNote If you do not enter a new prefix, the existing prefix will be used. If there is
not an existing prefix, the program will be saved under d_(register number).

2. Press (SAVE). Press I8 to select CRD if INTRNL is underlined.

3. Press . REGISTER # and PREFIX= are displayed on the analyzer display.

(ENTER}

The data is saved with a file name consisting of a “d,” the prefix that was entered, an
underscore (.}, and the register number. The “d” denotes that the file contains downloadable
program data.

4. Enter a register number using the numeric keypad and press

Te Recall Programs

1. Press (SAVE] or (RECALL). Press I to select CRD if INTRNL is underlined. (CRD
is underlined when the memory card is selected).

2. Press
data to be retrieved.

3. Press

. Use the knob to highlight the trace

Programs can also be recalled by specifying the prefix and the register number:

1. Press (RECALL) o select CRD if INTRNL is underlined.

Press 1

2. Press , and enter the register number the program was saved under, and

Note If ou want to recall a program saved under a different prefix, use
- - to enter the prefix and then recall the program.

Table 5-5 summarizes the save and recall functions using the memory card.
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Table 5-5. Save and Recall Functions Using Memory Card

Sereen
Title Default Register
Operation Available? File Name Range Key Sequence
SAVE STATE No s(current prefix) | Prefix + STA (register
Aregister #) register # < #) [ENTER)
8 characters
RECALL STATE | No N/A Prefix +
register # <
8§ characters
SAVE TRACE Yes t(current prefix) Prefix +
(register #) register # < .
8 characters #)W
RECALL TRACE | Yes N/A Prefix +
register # <
8 characters
SAVE LIMIT No l{current prefix) Prefix +
LINES (register #) register # <
' 8 characters
RECALL LIMIT | No N/A Prefix +
LINES register # <
8 characters
SAVE No a{current prefix} | Prefix +
AMPLITUDE (register #) register # <
CORRECTION 8 characters
FACTORS
RECALL No N/A Prefix +
AMPLITUDE register # <
CORRECTION 8 characters
FACTORS
SAVE DLP No d{current prefix) | Prefix +
(register #) register # <
& characters
RECALL DLP No N/A Prefix + {register #)

register # <
8 characters

* An alternate method for recalling a file uses the key sequence:
{use knob to highlight file)
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Using Limit-Line Functions

This section provides an overview of limit-lines, a procedure for creating an upper limit-line,
and descriptions of the limit-line functions. A procedure for creating an upper and a lower
limit-line is at the end of this section. See Chapter 7 for more information on a specific
limit-line function.

Limit lines provide an easy way to compare trace data to a set of amplitude and frequency
parameters while the spectrum analyzer is sweeping the measurement range. An upper and

a lower limit-line can be displayed. Every measurement sweep of trace A is compared to the
limit lines. If trace A is at or within the bounds of the limit lines, LIMI PASS is displayed. If
trace A is out of the limit-line boundaries, LIMI FAIL is displayed. Figure 5-7 shows a sample
limit-line display.

Note The upper limit-line is stored in trace B and the lower limit-line is stored in
q trace C; traces B and C are not available for active trace data. Trace A is
ﬁ available for active trace data.

n MKR 301.0 MHz

REF .0 dB ATTAN 10 dB ~19.83 dBm

PEAK LiMl FalL RECALL

LoG - LiMiT

10

dB/ \ SAVE

RE:*SME*\: \ / ﬁ \ CHANGE
\ / / \\\ TITLE

[ o
" e VT :

DIT
CORR LIl T
NEW
LIMIT
CENTER 300.0 MHz SPAN 200.0 MHz
# RES BW 3 MHz VBW 300 kHz SWP 20 msec

Figure 5-7. Typical Limit-Line Display

Index
Number| Description

1 Upper limit-line.
2 Lower limit-line.
3 Screen message,
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Procedure for Creating an Upper Limit-Line

"This procedure demonstrafes how to create an upper limit-line and activate testing. Detailed
descriptions of the limit-line functions follow this procedure.

1. Press (PRESET ).
2. Set the center frequency to 300 MHz, the span to 500 MHz by pressing (FREQUENCY }, 300

{MHz ), (sPan] 500 (mrz L

3. Connect CAL OUT to the analyzer input using an appropriate cable. {The calibration
signal is used as the “test” signal for this demonstration.)

MNote For Option 001

911, ch nge. b

itude units to dBm. Press

L so that FIX is underlined. specifies whether or
not the limit line is relative to the analyzer’s center frequency and reference level settings.

- allows you to edit or create an upper limit-line.

Steps 8 through 11 specified the first limit-line point. The first limit-line segment begins at 50
MHEz and has an amplitude value of —60 dBm.

MNole The coordinates for the second point must be entered before the first and
§ second limit-line segments are displayed.

To enter the second limit-line segment:
12. Press “

13. Press

Steps 12 through 15 specified the second limit-line segment.
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Note The table entnes can be edited if you make mistake. To edit an existin

18. Press 8

19. Press

You may notice that the end coordinate of segment three is drawn to off the top of the
analyzer display. To avoid this, the frequency coordinate of the last segment should exceed the
stop frequency of the analyzer display. Since the limit line in this procedure has only four
segments specified, the frequency value of segment four (the last segment) is set to 600 MHz,
greater than the smp frequemy of the display (see step 21).

20. Press
21. Press
22. Press

23. Press

REF .0 dBm ATTEN 10 dB
PEAK SELECT
LOG # SEGMENT
10 FIXED
SELECT
48/ SEG START_FREQ UPPER.AMP  TYPE FREQ
/ SELECT
AMPL I TUD
1 50.00 MHz -B0.0 d “LAT
2 250.0 #Hz ~60.0 dimf SLOPE
3 400.0 MHz -15.0 d FLAT
4 6000 MHz ~13.0 ny POINT
SAa VB
vC FC
EDtT
CORR UPR LWR
MORE
1 OF 2
CENTER 300.0 MHz SPAN 500.0 MHz ‘
RES BW 3 MHz VBW 1 MHz SWP 20 msec

Figure 5-8. The Completed Limit-Line Table
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24, Press when all the segments have been entered.

25. Press turns the limit testing on. LIMI FAIL is
displayed because the cahbra,tlon signal exceeds the limit line,

26. Disconnect CAL OUT from the analyzer input. LIMI PASS is displayed since no signal
exceeds the limit line.

Limit-Line Functions

‘This section describes the limit-line functions in the order that they are usually used.

Editing or Viewing the Limil-Line Tables

Pressing (MEAS/USER ], then - accesses the softkey menus for creating a limit line.

Pressing I clears an existing limit-line table.

Note (PRESET ) turns limit-line testing off (if it is on), but does not clear an existing
limit-line table. Use N to clear an existing

ﬁ limit-line table.

Selecting the Type of Limit-Line Table

Pressing select the type of limit line. There are two types of limit lines:
fixed and relative. Fixed limit-lines contain only absclute amplitude and frequency values.
Relative limit-lines consist of frequency values referenced to the analyzer’s center frequency,
and amplitude values relative to the analyzer’s reference level. For example, if a limit line

is specified as fixed, entering a limit-line segment with a frequency coordinate of 300 MHz
displays the limit-line segment at 300 MHz. If the same limit-line table is specified as relative,
it is be displayed relative to the analyzer’s center frequency and reference level. If the center
frequency is at 1.2 GHz, a relative limit-line segment with a frequency cocrdinate of 360 MHz
will display the limit-line segment at 1.5 GHz. If the amplitude component of the relative
limit-line segment is —10 dB, then —10 dB is added to the reference level value to obtain the
amplitude of the given component.

RELATIVE is displayed in the limit-line table when the limit line type is relative; FIXED is
displayed when limit-line type is fixed.

A limit line entered as fixed may be changed to relative, and one entered as relative may be
changed to fixed. When changing between fixed and relative limit-lines, the frequency and
amplitude values in the limit-line table change so that the limit line remains in the same
position for the current frequency and amplitude settings of the spectrum analyzer.

Selecting the Limit-Line Table Format

Press ) o edit or create a
limit-line table. Each of the EDIT softkeys represents a different type of limit-line table
format. The choice of EDIT softkey depends upon whether you want an upper limit-line only,
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a lower limit-line only, an upper and lower limit-line, and the characteristics of the limit-line
being entered.

The four limit-line table formats are described below:

& The upper limit-line table format (accessed by ). With the upper limit-line
table format, the coordinates of the upper limit-line are specified (but not for the lower
limit-line). Even if lower limit-line values exist or the values had been entered as an upper
and lower limit-line table, the upper limit-line values are treated as a separate table from
the lower limit-line values. The upper limit-line entries can have independent frequency and
amplitude coordinates from lower limit-line table entries.

# The lower limit-line table format (accessed by . With the lower limit-line
table format, the coordinates for the lower limit-line are specified (but not for the upper
limit-line). Even if upper limit-line values exist or the values had been entered as an upper
and lower limit-line table, the lower limit-line values are treated as a separate table from the
upper limit-line values. The lower limit-line entries can have independent frequency and
amplitude coordinates from upper limit-line table entries.

B The upper and lower limit-line table format (accessed by | : With the upper
and lower limit-line table format, the upper and lower lim can be entered at the same
time. With the upper and lower limit-line format, the frequency, upper amplitude, and
lower amplitude are specified. The frequency and upper amplitude comprise the coordinate
point for the upper limit-line, the frequency and lower amplitude value comprise the
coordinate point for the lower limit-line. Tt is not necessary to specify both an upper and
lower amplitude component for every frequency component. Three asterisks indicate no
amplitude value has been entered for the segment.

# The mid/delta limit-line table format (accessed by Like the upper and
lower limit-line table format, the mid/delta limit-line table format provides a means of
specifying the upper and lower limit-lines at the same time. Unlike the upper and lower
table format, the amplitude values are specified as a middle amplitude value with a delta
(the upper and lower limit-lines are drawn an equal positive and negative distance from
the middle amplitude). With the mid/delta format, the frequency and the mid-amplitude
plus the delta comprise the upper limit-line; the frequency and the mid-amplitude minus
the delta comprise the lower limit-line. The difference between the mid/delta and the
upper/lower format is the way the amplitude values are entered; the frequency coordinate
begins a segment regardless of the format chosen. The mid/delta format can be used if the
upper and lower limit-lines are symmetrical (with respect to the amplitude axis).

hote Regardless of which limit-line table format was used to enter the limit-line
@ values, it is possible to edit the same limit-line values with any of the formats.

Selecting the Segment Number

Pressing specifies the segment number to be entered or edited. Limit lines
are created by entering frequency and amplitude values into a limit-line table. The frequency
and amplitude values specify a coordinate point from which a limit-line segment is drawn. See
Figure 5-9.

The coordinate point is the lowest frequency point of the line segment. Limit lines are
constructed from left to right.
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Gl
REF .0 dBm ATT
PE AK USER
LOG MENU(S)
10
aB/ \ FFT
MEAS
\
\ POINTS
\ & dB
POINTS
SA \
SCF
LIMIT
CORR LiNES
MORE
10F 2
CENTER 30C.0 MHz SPAN 200.0 MHz
# RES BW 3 MHz VBW 1 MHz SWP 20 msec
Figure 5-9. Limit-Line Segments
Index
Mamber _ Description
1 Frequency and amplitude coordinate that starts the first segment.
2 First segment,
3 Frequency and amplitude coordinate that starts the second segment.
4 Second segment.
5 Frequency and amplitude coordinate that starts the third segment.
6 Third segment.
7 Frequency and amplitude coordinate that starts the fourth segment.
8 Fourth segment.
9 Frequency and amplitude coordinate that starts the fifth segment.
10 Fifth segment. .
11 Frequency and amplitude coordinate that starts the sixth segment.

Up to 20 segments can be specified for the upper or lower limit-line tables.

Selecting the Frequency Coordinate

, then enter a frequency value for the segment. Regardless of the table
coordinate must be specified.

Press
format,

Note There can be only one entry per frequency. Entering two segments with the
same frequency in the same limit-line table overwrites the first entry.
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When entering a limit-line segment, the frequency, and amplitude values will
be listed as asterisks (#%+) until new values are entered. The new segment will
be listed last until both the frequency and amplitude values have been entered.
Once the frequency and at least one amplitude value are entered, the segment
will be sorted into the limit-line table according to frequency.

Selecting the Amplitude Coordinate

), then entering an amplitude value,

In the previous procedure pressing UD
mit line, The limit-line table formats

specified the amplitude coordinate for the upp
dictate how the amplitude values are treated:

® With the upper limit-line table format, one amplitnde component (representing an upper
limit-line t)i cified per frequency component. The amplitude value is entered by
U0, entering an amplitude value, and pressing a units key.

# With the lower limit-line table format, one amplitude component (representing a lower
limit-line segment) is specified per frequency component. The amplitude value is entered by
pressing 'S TUD, entering an amplitude value, and pressing a units key.

@ With the upper/lower limit-line table format, two amplitude components (one representing
an upper limit-line segment and one representing a lower limit-line segment) can be specified
per frequency component. It is not necessary to specify both an upper and lower amplitude
value. For example, specifying only upper amplitude values results in an upper limit-line,
but not a lower limit-line. The amplitude of the upper limit-line is entered by pressing

entering an amplitude value, and pressing a units key. The amplitude of

the lower limit-line is entered by pressing
and pressing a units key.

., entering an amplitude value,

@ With the mid/delta limit-line table format, two amplitude components (one representing
a mid-amplitude value, one representing a deviation [positive and negative values]
from either side of this value) is specified per frequency component. If no deviation is
tered. the deviation defaults to zero. The middle amplitude value is entered by pressing
entering an amplitude value, and pressing a units key. The delta is

entered by pressing
key.

, entering an amplitude value, and pressing a units

Mote Frequency or amplitude values that are not within limit-line range will be
; modified. For example, a frequency value of 60 GHz will be modified to 30
MHz.

Selecting the Segment Type

- L, OF to specify the segment type. The
segment type de ermines ho connect the coordinate point of the current line segment with
the coordinate point of the next line segment. The segment type determines whether the line
segment is horizontal or vertical, sloped, or a single point. The three segment types are:

# FLAT draws a zero-slope line between the coordinate point of the current segment and the
coordinate point of the next segment, producing limit-line values equal in amplitude for all
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frequencies between the two points. If the amplitude values of the two segments differ, the
limit-line will “step” to the value of the second segment. See Figure 5-10.

@ SLOPE draws a straight line between the coordinate point of the current segment and the
coordinate point of the next segment, producing limit-line values for all frequencies between
the two points.

® POINT specifies a limit value for the coordinate point, and no other frequency points, so
that a POINT segment specifies a limit value for a single frequency. For an upper limit-line,
a POINT segment is indicated by a line drawn from the coordinate point, vertically off the
top of screen. For a lower limit-line, a POINT segment is indicated by a line drawn from
the coordinate point, vertically off the bottom of screen. The POINT segment type should
be used as the last segment in the limit-line table. However, if the last segment in the table
is not specified as the POINT segment type, an implicit point is automatically used. If a
visible POINT segment at the right-hand edge of the display is not desired, add an explicit
last point segment to the limit-line table that is higher in frequency than the stop frequency.

Figure 5-10 demonstrates the different segment types.

2
REF .0 dBm ATTENTIR dB
PEAK SELECT
LOG : SEGMENT
10
dB/ FIXED SELECT
SEG START.FRE UPRER_AMP  LO! “AMP TYPE FREG
[
\ \ SELECT
UPR AMPL
1 200.0 MHz |-60.0 —-70.0 dBm FLAT
2 300.0 MHz {-30.0 &Bm -80.0 dodd SLOPE SELECT
3 350.0 MHz 1~10.0 dbm -40.0 POINT LWR ANPL
SA VB
VG FC
o
/ \ \ MORE
P \ 1 OF 2
CENTER 300.0 MHz P SPAN 200.0 MHz
RES 8W 1 MHz 7 NBW 300 kHz SWR 20 msec

Figure 5-18. Segment Types

5-34 Operation



Index
Number Sepgment Types

Flat (upper limit-line)
Slope (upper lirnit-line)
Point {(upper limit-line)
Point (lower limit-line)
Slope (lower limit-line)
Flat (lower limit-line)

Sy o o WD =

Completing Table Entry and Activaiing Limit-Line Testing

blanks the limit-line table from the screen and accesses the menu with

Pressing turns the limit-line testing on or off.

and

Saving or Recalling Limit-Line Tables with

accesses and i

Pressing : These softkey
functions provide an easy way to save or recall current limit-line table(s). saves
the current limit-line table(s) in the current mass storage device (analyzer memory or memory
card). To verify the current mass storage device, press . If MAX REG # appears

on the analyzer display, the current mass storage device is analyzer memory. If P i

displayed, the memory card is the mass storage devi (Press (SAVE] or (RECALL),

to change the current mass storage device.) Press enter a register number, then

 press (ENTER ) to save the current limit-line table in analyzer memory or on the memory card.

recalls limit-line table(s) from the current mass storage device (analyzer

memory or memory card). To verify the current mass storage device, press
If MAX REG # appears on the analyzer display, the current mass storage device is analyzer

memory. If PREFIX= is displayed, the memory card is the mass storage device, (Press (SAVE]
or to change the current mass storage device.) To recall a limit line,
enter the register number the limit-line table(s) was saved under, then press . When
recalling a limit line from the memory card, it m be necessary the change the current prefix
to the prefix the limit line was stored with. Use ( to change the current prefix.

Procedure for Entering an Upper and Lower Limit-Line
This is a basic proceéuie for entering an upper and lower limit-line.

1. Press {(PRESET}.

2. Since this procedure uses the calibration signal as the “test” signal, connect CAL OUT to
the analyzer input with an appropriate cable.

3. Change the analyzer settings—center frequency at 300 MHz, span to 50 MHz, resolution
bandwidth to 3 MHz by pressing (FREQUENCY ), 300 (MHz), (sPan] 50 (MHz), (BW] 3 {(MHz).
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4. Press (MEAS/USER] to access the limit-line menus.

to save the current limit-line table in the current mass storage
device before clearing the limit-line table. To save the current limit-line table, press
, enter the register number, then press

6.
7.
8.
9.
10.
i1.
12. Press , the
Repeat steps 8 through 11, entering the following values:
Segment Upper Lower
Namber | Frequency | Amplitude | Amplitude | Type
2 290 MHz | 60 dBm | —75 dBm | Slope
3 295 MHz | —15 dBm | —75 dBm |Slope
4 297 MHz | —15 dBm { —75 dBm [Slope
5 300 MHz | —15 dBmn | ~29 dBm | Slope
8 303 MHz | ~15 dBm | —~75 dBm |Slope
7 305 Mtz | ~15 dBm | —~75 dBm |Slope
8 310 MHz | —60 dBm | —75 dBm | Flat
9 400 MHz | 80 dBm | —75 dBm | Point
Note When entering a limit-line segment, the frequency, and amplitude values will

be listed as asterisks (##%) until new values are entered. The new segment will
be listed last until both the frequency and amplitude values have been entered.
Once the frequency and at least one amplitude value are entered, the segment
will be sorted inte the limit-line table according to frequency.

To edit an existing segment, use 3 EGME to specify the segment, and

. to specify the column you wish to edit.

13. Press
table.

when all values have been entered into the limit-line
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so that ON is underlined, LIMI PASS is displayed on the analyzer
screen if the measurement sweep is within the limit line(s). LIMI FAIL is displayed if the
measurement sweep is not within the limit line(s).

REF .0 dBm ATTEN 10 dB

DEAK L IMI PASS RECALL
LG % LIMIT
10
d8/ SAVE
LIMiT
RES BW
3 Mz CHANGE
TITLE -
LIMITS
ON  OFF
WA VB
VO FC
EDIT
CORR LIMIT
NE
LiMiET
CENTER 300.00 MHz SPAN 50.00 MHz
# RES BW 3 MHz vBwW 1 MHz SWP 20 msec

Figure 5-11. Upper and Lower Limit-Line Testing

. Use

To turn the limit-line testing on or off, use LIMITS QN OFF
to clear the limit-line tables. To remove the limit lines from the display, use

to blank the upper limit-line or to blank the lower limit-line.

Entering Amplitude Correction Factors

Amplitude correction factors provide a convenient way to compensate for the gain or loss of
the measuring system. Amplitude correction factors can be entered into analyzer memory in
three ways:

u For Option 021 or 023, use the remote programming command AMPCOR. See IIP 8590
Series Spectrum Analyzer Programming Manual for more information.

# Load amplitude correction factors stored on a memory card into analyzer memory. See “To
Recall Limit-Line Tables or Amplitude Correction Factors” in this chapter.

w For analyzers without Opticn 021 or 023, the frequencies and amplitude values are entered
as the screen title and executed using E . The frequency values must be
entered in increasing order. To enter amplitude correction factors into analyzer memory

1. Press (DISPLAY.

2. If necessary, clear the current screen title by pressing
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Use the softkeys to enter AMPCOR as the screen title.

. Use the keypad to enter the frequency value.

5. Use the softkeys to enter the frequency units. Use Q7 for GHz, MZ for MHz, KZ for

kHz, and HZ for Hz.

6. Use the softkeys to enter a comma.

7. Use the keypad r the amplitude value. If necessary, use the softkeys to enter a
minus sign (use before the amplitude value. It is not necessary to
enter the amplitude units.

. Use the softkeys to enter a comma.

9. Repeat steps 4 through 8 to enter the frequency and amplitude pairs. The frequency
values must be in ascending order. The number of frequency and amplitude pairs that
can be entered is restricted by the length of the screen title. Up to 53 characters can be
entered in the screen title if the mark

10. Terminate with a semicolon. Press

semicolon.

19

co

11. to enter the

An “A” is displayed before “CORR” on the screen annotation when amplitude correction
factors are in use.

For example, executing the screen title AMPCOR 100MZ,5, 1GZ,—-5,1.5GZ,10; adds the
correction points (5 dB at 100 MHz, —5 dB at 1 GHz, and 10 dB at 1.5 GHz) across the
active measurement range. Between points, the correction values are interpolated. When
measuring at frequencies outside the first and last correction points, these values are used as
the correction value.

Once amplitude correction factors have been loaded into analyzer memory, they remain in use
until the analyzer is turned off, is pressed, or AMPCOR OFF is executed, Execute
AMPCOR ON to turn pli correction factors back on. To execute AMPCOR OFF
or AMPCOR ON, use

Press

screen title.

If desired, save the amplitude correction factors in analyzer mermory or on the memory card.
See “To Save Limit-Line Tables or Amplitude Correction Factors” in this chapter.
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Changing the Analyzer's Power-On State

When the analyzer is turned on, it recalls the last analyzer state it was in when it was turned
off. The turned-on state can be changed so that the last state of the analyzer is not recalled,
and it is in the same state as it was after is pressed. The POWERON command is
used to change the turned-on state of the analyzer. POWERON command can be executed
remotely (Option 021 or 023 see HP 8590 Series Specirum Analyzer Programming
Manual), or wit

To execute POWERON using

1. Press (DISPLAY),

2. If necessary, clear the current screen title by pressing

3. Use the softkeys to enter POWERON as the screen title.
4. Press

. to enter a blank space.

5. Use the softkeys to enter IP to select instrument preset as the turned-on state of the
analyzer. To select the last state of the analyzer (before it was turned off) as the turned-on
state, enter LAST.

to enter a semicolon. The screen title should read

to execute
anged by the

. Press (CAL), |
the POWER command.
POWERON command.

Using the External Keyboard

The external keyboard connector (available with Option 021 or 023) provides the capability

of using an external keyboard with the analyzer. The external keyboard is not supplied with
the analyzer. The external keyboard is a convenient way to enter screen titles, to enter remote
programming commands, or {0 access the softkey functions.

To Enter a Screen Title
1. Turn off the analyzer.

Caution The analyzer must be turned off before connecting an external keyboard
to the analyzer. Failure to do so may result in loss of factory correction
g constants.

2. Connect an HP 1405 Option 2 cable from the rear-panel connection (marked EXT
KEYBOARD) to the HP C1405A Option ABA keyboard.

3. Press to turn the analyzer on. The keyboard is now ready for entry of a screen title.
4. Type in a screen title using the external keyboard. The entry appears at the top line of the
analyzer display.
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5. Press (ENTER] on the external keyboard. Pressing moves the characters to the
position for the screen title annotation.

Note To view more than 31 characters per line, turn off the time/date display with

(OFF).

To Enter Programming Commands

1. Press on the external keyboard. This puts the keyboeard in the execute remote
command mode. '

2. Type in a programming command (for example, type IF).

3. Press (ENTER)

(ENTER ) causes the analyzer to perform the command.

on the external keyboard.

Unlike entering a remote programming command using an external controller,
entering the remote programming commands with the external keyboard
does not include the analyzer address. Also, semicolons are not required to
terminate the programming line. Semicolons are necessary for separating

the programming commands. For example, a program line is entered via

the external controller as: OUTPUT 718;"CF 300MHZ;SP 1MHZ;". The same
programming line is entered using the external keyboard as: CF 300MHZ ;SP

Alter (Fg) is pressed, the analyzer remains in command mode. To return to the title entry
mode, press (PRESET) (on the analyzer) or (ESC} (on the external keyboard).

To Enter a Prefix

The external keyboard can also be used fo enter a prefix.

1. Press on the external keyboard. This puts the keybeard in the mode to enter a prefix.
2. Type in the prefix.

3. Press (ENTER]} on the external keyboard,

See “External Keyboard Connector” in Chapter 7 for more information on the external
keyboard functions.
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Analyzer Measurements and Applications

What You'll Learn in This Chapter

This chapter demonstrates analyzer measurement techniques with examples of typical
applications; each application focuses on different features. The measurement procedures
covered in this chapter are listed below.

# Resolving signals of equal amplitude with resolution bandwidth.

m Resolving small signals hidden by large signals with the resolution bandwidth function.

# Increasing the frequency readout resolution using the marker counter.

w Decreasing the frequency span using the signal track function.

& Peaking signal amplitude with preselector peak (HP 8593A only).

= Tracking unstable signals with signal track while using maximum hold and minimum hold.
m Comparing signals with delta markers.

& Measuring low-level signals with attenuation, video bandwidth, and video averaging.

® Identifying distortion products using the RF attenuator and traces.

# Using the analyzer as a receiver in zero frequency span.

& Measuring amplitude modulation with the fast Fourier transform function.

& Measuring signals near band boundaries with harmonic lock (HP 8593A only).

» Stimulus-response measurements with the built-in tracking generator (Option 010 or 011).
& Demodulating and listening to an AM or FM signal (Option 102 only).

» Triggering on a selected line of a video picture field (Options 101 and 102 only).

To find descriptions of specific analyzer functions, turn to Chapter 7, “Analyzer Functions,” or

look in the index.
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Resolving Signais of Equal Amplitude with Resolution
Bandwidth

In responding to a continuous-wave signal, a swept-tuned spectrum analyzer traces out the
shape of the spectrum analyzer’s intermediate frequency (IF) filters. As we change the filter
bandwidth, we change the width of the displayed response. If a wide filter is used and two
equal-amplitude input signals are close enough in frequency, then the two signals appear as
one. Thus, signal resclution is determined by the IF filters inside the analyzer.

The resolution bandwidth (RES BW) function selects an IF filter setting for a measurement,
Resolution bandwidth is defined as the 3 dB bandwidth of the filter. The 3 dB bandwidth
tells us how close together equal amplitude signals can be and still be distinguished from each
other.

Generally, to resolve two signals of equal amplitude, the resolution bandwidth must be less
than or equal to the frequency separation of the two signals. A dip of approximately 3 dB is
seen between the peaks of the two equal signals, and it is clear that more than one signal is
present. See Figure 6-2.

In order to keep the analyzer calibrated, sweep time is antomatically set to a value that

is inversely proportional to the square of the resolution bandwidth. So, if the resclution
bandwidth is reduced by a facior of 10, the sweep time is increased by a factor of 100 when
sweep time and bandwidth settings are coupled. (Sweep time is proportional to 1/ BW?).
For fastest measurement times, use the widest resolution bandwidth that still permits
discrimination of all desired signals. The analyzer allows you to select from 1 kHz to 3
MHz resolution bandwidth in a 1, 3, 10 sequence, plus 5 MHz, for maximum messurement
fiexibility,

Example:
Resolve two signals of equal amplitude with a frequency separation of 100 kHz.

1. To obtain two signals with a 100 kHz separation, connect the calibration signal and a signal
source to the analyzer input as shown in Figure 6-1. (If available, two sources can be used.)

r— (=]
o Jtngiiid
D g s
) rietescim
% = e £
SOURCE =190 z== &

CAL OUT INPUT 500

COUPLER |

vy

Figure 6-1. Set-Up for Obtaining Two Signals
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2. If you are using the 300 MHz calibration signal, set the frequency of the source 100 kHz
greater than the calibration signal (that is, 300.1 MHz). The amplitude of both signals

should be approximately ~20 dBm.

3. On the analyzer, press (PRESET). Set the center frequency to 300 MHz, the span to 2 MHz,
and the resolution bandwidth to 300 kHz. Press (FREQUENCY ], 300 (mMHz ), (SPAN], 2 (MHz],

(Bw), 300 (iiz). A single signal peak is visible.

4. Since the resolution bandwidth must be less than or equal to the frequency separation of
the two signals, a resolution bandwidth of 100 kHz must be used. Change the resolution
bandwidth to 108 kHz. Two signals are now visible as in Figure 6-2. Use the knob or step
keys to further reduce the resolution bandwidth and betier resolve the signals.

REF .@ dBm ATTEM 10 dB (AES BH
PEAK AUTO MAN
LOG
;g/ vID BW
AUTO MAN
RES BW

188 kHz N\/\\ VBW/RBW
RATIO
\\ VIO AVEG
ON  OFF

WA SB
SC FQ 9 kHz
CORA \\\ EMI BW
Hf/f \xxuh 128 kHz
bt Maanteild bl EMIOBM

CENTER 3028.800 MHz
#RES BW 180 khHz

SPAN 2.880 MHz
VBW 38 kHz SWP 20 msec

Figure 6-2. Resolving Signals of Equal Amplitude

As the resolution bandwidth is decreased, resolution of the individual signal is improved and
the sweep time is increased. For fastest measurement times, use the widest possible resolution
bandwidth. Under preset conditions, the resolution bandwidth is “coupled” (or linked) to

spal.

Since the resolution bandwidth has been changed from the “coupled” value, a “#” mark
appears next to RES BW in the lower corner of the screen, indicating it is uncoupled. (Also

see “AUTO COUPLE” in Chapter 7.)

Mote "To resolve two signals of equal amplitude with a frequency separation of
i 200 kHz, the resolution bandwidth must be less than the signal separation,
ﬁ and resolution of 100 kHz must be used. The next larger filter, 300 kilz,

would exceed the 200 kilz separation and would not resolve the signals.
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Resolving Small Signals Hidden by Large Signals with the
Resolution Bandwidth Function

When dealing with resolution of signals that are not equal in amplitude, you must consider
the shape of the IF filter as well as its 3 dB bandwidth. The shape of the filter is defined

by the shape factor, which is the ratio of the 60 dB bandwidth to the 3 dB bandwidth.
(Generally, the IF filters in this spectrum analyzer have shape factors of 15:1 or less.)

If a small signal is too close to a larger signal, the smaller signal can be hidden by the skirt of
the larger signal. To view the smaller signal, you must select a resoiution bandwidth such that
k is less than a. See Figure 6-3.

e (e

Figure §-3. Resolution Bandwidth Requirements for Resolving Small Signals

The separation between the two signals must be greater than half the filter width of the larger
signal at the amplitude level of the smaller signal.

Example: Resolve two input signals with a frequency separation of 200 kHz and an amplitude
separation of 60 dB,

1. To obtain two signals with a 200 kHz separation, connect the equipment as shown in the
previous section, “Resolving Signals of Equal Amplitude.”

2. Set the center frequency to 306 MHz and the span to 2 MHz.

3. Set the source to 300.2 MHz, so that the signal is 200 kHz higher than the calibration
signal. Set the amplitude of the signal to --80 dBm (60 dB below the calibration signal).

4. Set the 306 MHz signal to the reference level by pressing (PEAK SEARCH }, (MKR -= J,

If a 10 kHz filter with a typical shape factor of 15:1 is used, the filter will have a bandwidth of
150 kHz at 60 dB. The half-bandwidth (75 kHz) is narrower than the frequency separation, so
the input signals will be resolved.
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i MKR 308.018 MHz

REF -23.7 dBm ATTEN 10 d8 o -23 86 dBm  MARKER
PEAK = CF
LOG
;g/ MARKER
SREF LVL
MARKER \
ARG . G168 MHz MASKER
~23.86 dBm \ =CF STEP
j \ MKA A
> SPAN
o M
S5C FC MINIMUM
CORR / \ > MARKER
: o)
O T N R T T T T
MENU
CENTER 3P@.008d MHz SPAN 2,088 MHz
RES BW 18 kHz VBW 10 kHz SWP BO msec

Figure 6-4. Signal Resolution with a 10 kHz Resolution Bandwidth

If a 30 kHz filter is used, the 60 dB bandwidth will be 450 kHz. Since the half-bandwidth
(225 kHz) is wider than the frequency separation, the signals most likely will not be resolved.
See Figure 6-5. (To determine resolution capability for intermediate values of amplitude level
differences, consider the filter skirts between the 3 dB and 60 dB points to be approximately
straight. In this case, we simply used the 60 dB value.)

v MKA 398,018 MHz
AEF -23.7 oSm ATTEN 10 dB ~23.87 dBm
PE AK AUTG MAN
.06
;g/ VIO BW
AUTO MAN
RES BW \
30 kHz VBKW/RBW

\ AATIO

/ \ VID AVG
ON  (OFF

WA S8 /
SC FO g kHz
CORRA EMI BW
W W\.M'/
? [}
128 kHz
EMI BW
CENTER 303 .988 MHz SPAN 2.088 MHz
#RES BW 38 kHz VBW 30 kHz SWP 20 msec

Figure 6-5. Signal Resolution with a 30 kHz Resclution Bandwidth
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Increasing the Frequency Readout Resolution Using the Marker
Counter

The marker counter increases the resolution and accuracy of frequency readout. When using
the marker count function, if the bandwidth to span ratio is too small (less than 0.01), *DECR
SPAN appears in the upper-right corner of the screen.

Example:

1.

Place a marker on the signal of interest. (If you are using the CATL OUT signal, place the
marker on the 300 MHz calibration signal. Press {(FREQUENCY], 300 (MmHz), (sPANY, 100 (MHz),

and (PEAK SEARCH).)

(ON should be underlined), to turn the marker counter on.
COUNTER and the frequency and amplitude of the marker appear in the active function area.

- Increase the counter resolution by pressing H

entering the desired resolution using the step keys or the number /units keypad. For
example, press 1 (kHz). The marker counter readout is in the upper-right corner of the
screen, The resolution can be set from 10 Hz to 100 kHz.

The mark t

1ains on until turned off. Turn o
" (OFF should be underlined) or

unter by pressing

w CNTR 380.088 MHz
REF .8 oBa ATTEN 18 dB ~28.085 dBm MKPAUSE
PEAK ON OFF
LOG
ég/ MARKER
AMPTD
ONT BESOLN
t iz
\ AUTG MAN
j \ PR-PK
MEAS
wa oo / \
SC FC
CORR / \
EL T AARS L e SR Re i e
MORE
2 0f 2
CENTER 3BB.E& MHz SPAN 188.8 MHz
RES BW 1 MMz VEOW 388 kHz SWP 75 msegq

Figure 6-6. Using the Marker Counter
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Decreasing the Frequency Span Using the Signal Track Function

Using the spectrum analyzer’s signal track function, you can quickly decrease the span while
keeping the signal at center frequency.

Example: Examine a carrier signal in a 200 kHz span.

1. Press and tune to a carrier signal and place a marker at the peak. (If you are
using the CAL OUT signal, place the marker on the 300 MHz calibration signal. Press
(FREQUENCY }, 300 (MmHz}, (SPANJ, 200 {mbiz], and (PEAK SEARCH).)

2. Press and the signal will move to the center of the screen, if it is not already
positioned there (note that the marker must be on the signal). Because the signal track
fanction automatically maintains the signal on the center of the screen, you can reduce the
span quickly for a closer lock. If the signal drifts off of the screen as you decrease the span,
use a wider frequency spamn.

3. Press (SPANJ, 200 (icHz). The span decreases in steps as automatic zoom is completed. You
can also use the knob or step keys to decrease the span. See Figure 6-7.

(SIGNAL TRACK) again to turn off the tracking function.

Press

Note When you are finished with the example, turn off the signal tracking function.
g (Signal track must be off for zero span). sets the span to zero and
turns off the signal track function autom

e MKR-TRK 300.0010 MHz
REF .9 dBm ATTEN 19 OB -20.04 dBm SPAN
PEAK
LOG
ég/ SPAN
Z00M
SPAN
280.9 kHz FULL

\ IPAN

/ \ 7ERO
SPAN

WA SB / \

5C FC

coRA / \

[
CENTER 300.8015 MHZ SEAN 2B8@.0 kHz
RES BW 3 kHz VBW 3 kHz SWP 1802 msec

Figure 6-7. After Zooming In on the Signal
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Peaking Signal Amplitude with Preselector Peak (HP 8593A Only)

Preselector peak automatically adjusts the preselector tracking to peak the signal at the active
marker. Using preselector peak prior to measuring a signal yields the most accurate amplitude
reading at the specified frequency. To maximize the peak response of the preselector and

adjust the tracking, tune the marker to a signal and press {AMPLITUDE }

Note maximizes the peak response of the signal of interest but may
ﬁ degrade the frequency response at other frequencies. Use PRES
to clear before measuring another frequency.
. provides best full single-band flatness for viewing several
signals simultanecusly.
Note works in harmonic bands only (bands 1 through 4).

v

Example: Using the knob, step keys, or (PEAK SEARCH), place the marker on your signal, and
. The message CAL:PEAKING appears in the active function block while the

routine is working.

v MKR 18,005 GHz
AEF .0 dBm ATTEN 10 dB ~43.82 dBm |pEE LVL]
PEAK
LOB
;g/ ATTEN
AUTO MAN
REF LEVEL
& @Bm SCALE
106 LIN
PRESEL
PEAK
VA B
SCF Clhabiazng ’“""m“r"“ oAt ot ta ad Pl e WM ‘““‘r“”"rv aA‘er.«i PRESEL
CoRR DEFAULT
MORE
1 of 2
CENTER 18.B88 SHz SPAN 2.088 GHz
RES BW 3 MHz VBW t MHz SWE 42 msec

Figure 6-8. Peaking Signal Amplitude with Preselector Peak
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Tracking Unstable Signals with Signal Track while Using Maximum
Hold and Minimum Hold

The signal track function is useful for tracking unstable signals that drift with time,
Maximum hold and minimum hold are useful for displaying modulated signals which appear
unstable, but have an envelope that contains the information-bearing portion of the signal.

may be used to track these unstable signals. Use (PEAK SEARCH] to place

(STGNAL TRACK) to bring that signal to
nter frequency every sweep to bring

00K is a quick way to perform the

SIGNAL )
a marker on the highest signal on the display. Use
the center frequency of the graticule and adj
the selected signal peint back to the center.

(PEAK SEARCH), [SIGNAL TRACK), (sPAR] key sequence.

Note that the primary function of the signal track function is to track unstable signals, not

to track a signal as the center frequency of the analyzer is changed. If you choose to use the
signal track function when changing center frequency, check to ensure that the signal found by
the tracking function is the correct signal.

Example: Use signal track to keep a drifting signal at the center of the display and monitor its
change.

This example requires a modulated signal which can be easily found by connecting an antenna
to the analyzer input and tuning to the FM broadcast band (88 to 108 MHz), nominally

100 MHz with a span of 20 MHz, an attenuator setting of 0 dB, and reference level of
approximately —40 dBm. Your circumstances may be slightly different, depending on building
shielding and proximity to transmitters.

1. Connect an antenna to the analyzer input.
2. Press (PRESET ), (FREQUERCY }, 100 (MHz). Press (SPAN], 20 {MHz}.

Note Use a different signal frequency if no signal is available at 100 MHz in your
, area.

3. Press (AMPLITUDE ), 40 {=dBm). Pres

4. Press (SPAN)
Notice that the signal has been held in the center of the display.

MNote If the signal you selected drifts too quickly for the analyzer to keep up with,
; use a wider span.

5. The signal frequency drift can be read from the scr signal track and
marker delta functions are active. Press (MARKER], t, (SIGNAL TRACK); the
marker readout indicates the change in frequency and amplitude as the signal drifts. (See
Figure 6-9.)
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4 MKR A-TRK 28.8 kHz

REF ~42.2 dBm #ATTEN 8 dB . -. 8% dB MARKER
PEAK NORMAL
L.OG
;g, MARKER
DELTA
MARKER A K l
28.8 kHz ' n MKA CNT
-.@5 d8 pr WKM ON OFF
} ! ] M]\ MKNOISE
A ‘ ON OFF
L -
SC FC g njgilr\ ¥ /ﬂt gl B MARKEEQS
CORA ”W ! WV GFF
MORE
i of 2
CENTEH 184 .9275% MHz SPAN 502.0 kHz
RES BW 1@ kHz VBW 18 kHz SWP 30 msec

Figure 8-8. Using Signal Tracking to Track an Unstable Signal

The spectrum analyzer can measure the short- and long-term stability of a source. The
maximum amplitude level and the [requency drift of an input signal trace can be displayed
and held with the maximum-hold function, The minimum amplitude level can be displayed
with minimum hold (available for trace C only).

You can use the maximum-hold and minimum-hold functions if, for example, you want to
determine how much of the frequency spectrum an FM signal occupies,

Example: Using the maximum-hold and minimum hold functions, monitor the envelopes of a
signal. :

1. Connect an antenna to the analyzer input.

2. Press (PRESET ), (FREQUENCY), 100 (MHz}. Press (SPan), 20 (MHz ).

Notice that the signal has been held in the center of the display..

5. To measure the excursion of the signal, press (TRACE}, | JLD K. As the signal varies,
maximum hold maintains the maximum responses of the input signal, as shown in
Figure 6-10.

4. Turn off the signal track function by pressing
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MKR 104.8813 MHz

REF —-4@ .9 dBm #ATYEN & dB -47 .84 dBm CLEAR
PEAK WRITE A
L0 PO

10

-y MAX

SPAN

"“v»\,.q‘
Y\d HOLD A
528 .8 kKHz \ VIEW A
w\‘)\

_Wu \%\ BLANK A

ook
MA se“ﬂﬂvff“/ Y
5C FC TRACE
CORR A B C
MOTE
1 of 3
CENTER 104.8813 MHz SPAN BE2.0 KHz
AES BW 10 kHz VBW 10 kHz SWP 30 msec

Figure 6-10. Viewing an Unstable Signal Using Max Hold A

Annotation on the left side of the screen indicates the trace mode. Forexample, HA 5B 5C
indicates trace A is in maximum-hold mode, trace B and trace C are in store-blank mode,
(See “Screen Annotation” in Chapter 5.)

. Press

Press

. to select trace B. (Trace B is selected when B is underlined.)

to place trace B in clear-write mode, which displays the current

measurement results as it sweeps. Trace A remains in maximum-hold mode, showing the
frequency shift of the signal.

. Press

of the signal.

to select trace C (C should be underlined). Press
C is in the minimum-hold mode and displays the minimum amplitude o

. Trace
quency drift
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REF -4BZ.9 d8m #ATTEN & dB ~47 .84 dBm CLEADR
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FWW MORE
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Figure 6-11. Viewing an Unstable Signal With Max Hold, Clear Write, and Min Hold

Comparing Signals with Delta Markers

With the spectrum analyzer, you can easily compare frequency and amplitude differences
between signals, such as radio or television signal spectra. The spectrum analyzer’s delta
marker function lets you compare two signals when both appear on the screen at one time or
when only one appears on the screen.

Example: Measure the differences between two signals on the same display screen.

1. Connect the CAL OUT to the analyzer input on the front panel. Press (PRESET ).
HP 8593A only, set the center frequency to 900 MHz and the span tc 1.8 GHz.

For the

The calibration signal and its harmonics appear on the display.

2. Press (PEAK SEARCH] to place a marker at the highest peak on the display. The
and softkeys move the marker from peak to peak. Press

0 mm}e” the marker to the 300 MHz calibration signal. See Figure 6-12,
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4” MKR 311 MHz

REF B d8m ATTEN 18 dB ~-29.15 dBm MARKER
PEAK = CF
LOB
]
;8/ MARKER
DELTA
NEXT
PEAK
NEXT PK
HIGHT
WA 58
SC F§ buuquh” NEXT PK
CORR LEFT
bt LWA P SENTA e M}WWJ
FEAK
EXCURSN
CENTER B@0 MHzZ SPAN 1.828 GHz

RES BW 3 MHz VBW 1 MHZ SWP 2@ msec
Figure §-12. Placing a Marker on the CAL OUT Signal

The signal that appears at the left edge of the screen is the spectrum analyzer’s local
oscillator (LO) and represents 0 Hz.

to activate a second marker at the position of the first marker. Move

the second marker to another signal peak with the
softkeys.

You may also use the knob to move the second marker.

. The amplitide and frequency difference between the markers is displayed in the active
function block and in the upper-right corner of the screen. See Figure 6-13.
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@ MKR A 297 MHz

AEF .@ dBm ATTEN 1@ aB -13.43 dB  MARKER
PEAK > CF
LOG
;g/ MARKER
DELTA
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CENTER 988 MHz SPAN 1.888 GHz
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Figure 6-13. Using the Marker Delta Function

to turn the markers off.

Press (MKR),

> softkey also finds and displays the frequency and amplitude difference
> two highest-amplitude signals. To use this automatic function, first ove
the local oscillator (L.O) signal from the display by pressing (FREQUENCY ), S'I’AR’I‘__
d turning the knob until the LO signal at 0 Hz is off the screen. Press (MEAS/USER),
- See Figure 6-14.
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Figure 6-14. Using the Delta Meas Function

The frequency and amplitude differences between the signals appear in the active function
block. In addition, the softkeys accessed by (PEAK SEARCH) appear on the screen.

Example: Measure the frequency and amplitude difference between two signals that do not
appear on the screen at one time. (This technique is useful for harmonic distortion tests when
narrow span and narrow bandwidth are necessary to measure the low-level harmonics.)

1. Connect the CAL OUT to the analyzer input (if you have not already done so). Press
(PRESET), (FREQUENCY), 300 (MHz), (SPAN} and the step down key ((v ]) to narrow the
frequency span until only one signal appears on the screen.

2. Press (PEAK SEARCH]
3. Press

to place a marker on the peak.

to identify the position of the first marker.

4. Press (FREQUENCY) to activate center frequency. Turn the knob clockwise slowly to adjust
the center frequency until a second signal peak is placed at the position of the second
marker. It may be necessary to pause occasionally while turning the knob to allow a sweep
to update the trace. The first marker remains on the screen at the amplitude of the first
signal peak.

Note Changing the reference level changes the marker delta amplitude readout.
i

The annoctation in the upper-right corner of the screen indicates the amplitude and frequency

difference between the two signals. See Figure 6-15.

To turn the markers off, press and
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Figure 6-15. Frequency and Amplitude Difference Between Signals

Measuring Low-Level Signais with Atienuation, Video Bandwidth,
and Video Averaging

Spectrum analyzer sensitivity is the ability to measure low-level signals and is limited by the
noise generated inside the analyzer. The analyzer input attenuator and bandwidth settings
affect the sensitivity by changing the signal-to-noise ratio. The attenuator affects the level of
a signal passing through the instrument, whereas the bandwidth affects the level of internal
noise without affecting the signal. In the first two examples in this section, the attenuator and
bandwidth settings are adjusted to view low-level signals.

If, after adjusting the attenuation and resolution bandwidth, a signal is still near the noise,
visibility can be improved with the video-bandwidth and video-averaging functions, as
demonstrated in the third and fourth examples.

Example: If a signal is very close to the noise floor, reducing input attenuation brings the
signal out of the noise. Reducing the attenuation to 6 dB maximizes signal power in the
analyzer.

Note The total power of all input signals at the analyzer must not exceed the
# maximum power level for the analyzer.

i. Connect an antenna to the analyzer’s input. Press
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- Reduce the frequency range to view a low-level signal of interest. F le, narrow the
frequency span from 88 MIz to 108 MHz by pressing (FREQUENCY ), , 88 (MHz),

108 (MHz).

. Place a marker on the low-level signal of interest. Press
the marker at the signal’s peak.

and use the knob to position

. Place the signal at center frequency by pressing (MKR ->J,

. Reduce the span to 10 MHz. Press (SPAn), and then use the step down key ((¥}). See
Figure 6-16.

v MKR 101.75 MHz
REF .2 dBm ATTEN 18 dB -58.81 dBm
PEAK
olc)
ég/ SPAN
Z00M
SPAN
1@ . @@ MHz FULL
SPAN
ZERD
i SPAN
WA S8 \
SC FO
coRn ] \
%W&NJ\#MMJthﬁ&thWVMMWJ {v«¢wpvuﬂh &mMAMme

CENTER 181.75 MHz SPAN 10.0808 MHz
RES BW 108 kHz VBW 3¢ kHz SWP 28 msec

Figure 6-18. Low-Level Signal

(AMPLITUDE ), # . Press the step up key once to select 20 dB
attenuation. Increasing the attenuation moves the noise floor closer to the signal.

A “#” mark appears next to ATTEN, indicating the attennation is no longer coupled.

. To see the signal more clearly, press 0 (dBm}. Zero attenuation makes the signal more
visible. {As a precaution to protect the spectrum analyzer’s input mixer, 0 dB RF
attenuation can be selected only with the number/units keypad.)
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4 MKR 181,75 MHz

REF QEB.Z dBm #ATTEN B o8 -59 .44 dBm REF . LVL
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i

< \
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1 of 2

CENTER 181,78 MHz SPAN 12.00 MMz
RES BW 189 kHz VBW 380 kHz SWP 28 msec

Figure 6-17. Using 0 dB Attenuation

Before connecting other signals to the analyzer input, increase the RF attenuation to protect
the analyzer’s input mixer by pressing | so that AUTO is underlined, or press

AUTO COUPLE

Example: The resolution bandwidth can be decreased to view low-level signals.

1. As in the previous example, connect an antenna to the analyzer inpuf. Set the analyzer to
view a low-level signal.

2. Press (8w}, (¥ ). The low-level signal appears more clearly because the noise level is
reduced. See Figure 6-18.
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a7 MKR 181.73 MHz

REF .@ dBm ATTEN 10 dB -6@.48 oBn  [AES BW
PEAK AUTO MAN
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MMMLW\/ hf}\‘\/»«:\- LWWMH EMI BW
CENTER 161.73 MHz SPAN 10.00 MHZ :
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Figure 6-18. Decreasing Resolution Bandwidth

A “4t” mark appears next to RES BW on the left corner of the screen, indicating that the
resolution bandwidth is uncoupled.

As the resolution bandwidth is reduced, the sweep time is increased to maintain calibrated
data.

Example: The video-filter control is useful for noise measurements and observation of low-level
signals close to the noise fioor. The video filter is a post-detection low-pass filter that smooths
the displayed trace. When signal responses near the noise level of the analyzer are visually
masked by the noise, the video filter can be narrowed to smooth this noise and improve the
visibility of the signal. (Reducing video bandwidths requires slower sweep times to keep the
analyzer calibrated.)

Using the video bandwidth function, measure the amplitude of a low-level signal.

1. As in the first example, connect an antenna to the analyzer input. Set the analyzer to view
a low-level signal.

2. Narrow the video bandwidih by pressing (Bw],
down key ((¥_}). This clarifies the signal by sm
measurement of the signal amplitude.

and press the step
hing the noise, which allows better

A “#” mark appears next to VBW on the screen, indicating that the video bandwidth is not
coupled to the resolution bandwidth.

Instrument preset conditions couple the video bandwidth to the resolution bandwidth
so that the video bandwidth is equal to or narrower than the resolution bandwidth. If
uncoupled when video bandwidth is the active function, pressing
(so that AUTO is underlined) recouples the bandwidths. See

Figure 6-19.
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Note The video bandwidth must be set wider than the resolution bandwidth when
§ measuring impulse noise levels.

v

/jg l MKR 1@1 .88 MHz
REF .8 dfm ATTEN 48 dB -63.83 dBm HES BW
PEAK AUTO MAN
LOG
1@
48/ VI BW
AUTO MAN
VIDED BW
12 kHz VBR/REW
RATIO
VID AVG
ON OFF
WA 5B \
5C F¢ 9 kHz
CORR ﬂ \ EMI BW
128 kHz
MWMMJ )“-MAA\MJ LW EMI BW
CENTER 121 .86 MHz SPAN 10.86 MMz
RES BW 188 kHz #VEBW 18 kHz SWP 30 msec

Figure 8-19. Decreasing Video Bandwidih

Example: If a signal level is very close to the noise floor, video averaging is another way to
make the signal more visible.

Note The time required to construct a full trace averaged to the desired degree is
approximately the same using either the video-bandwidth or video-averaging
ﬁ technique. The video bandwidth technique completes the averaging as the

sweep is taken slowly, whereas the video averaging technique takes many
sweeps to complete the average. Characteristics of the signal being measured
such as drift and duty cycle determine which technique is appropriate.

Video averaging is a digital process in which each trace point is averaged with the previous
trace-point average. Selecting video averaging changes the detection mode from PEAK to
SAMPLE. The result is a sudden drop in the displayed noise level. The sample mode displays
the instantaneous value of the signal at the end of the time/frequency interval represented by
each display point, rather than the value of the peak during the interval. It is not used to
measure signal amplitudes accurately because it may not find the true peak of the signal.

Video averaging clarifies low-level signals in wide bandwidths by averaging the signal and the
noise. As the analyzer takes sweeps, you can watch video averaging smooth the trace.

1. Position a low-level signal on the analyzer screen.
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2. Press {TRACE}, | ., ¥ID & OFE . When ON is underlined, the
video-averaging nitiated. As the averaging routine smooths the trace, low-level
signals become more visible. VID AVG 100 appears in the active function block.

The number represents the number of samples (or sweeps) taken to complete the averaging
routine,

r of samples, use the number/units keypad. For example, press
so that ON is underlined}), 25 Turn video averaging off and on again

F‘Eﬁf (OFF)a

by pressing

The number of samples equals the number of sweeps in the averaging routine.

During averaging, the current sample appears at the left side of the graticule. Changes in
active functions settings, such as the center frequency or reference level, will also restart the
sampling, or turning video averaging off and then on again will restart sampling.

v MKR 1@1.73 MHz
REF .2 oBm ATTEN 10 dB -5%.29 dBm VID AVG
SMPL 0N OFF
L0G
ég/ DETECTOR
SAMPL PK
VID AYG
25 NOBMLIZE
ON OFF
AVE NORMLIZE
25 4 POSITION
WA SE /\
EC FCG A <-=-> B
CORR \
,J { MORE
LA\ LA : 2 of 3
CENTEHR 131.73 MHz SPAN 10.0@ MMz
RES BW 100 kiz VBW 30 kHz SWP 23 msec

Figure 6-20. Using the Video Averaging Function

Once the set number of sweeps has been completed, the analyzer continues to provide a
running average based on this set number.
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identifying Distortion Products Using the RF Attenuator
and Traces

Distortion from the Analyzer

High-level input signals may cause spectrum analyzer distortion products which could mask
the real distortion measured on the input signal. Using trace B and the RF attenuator, you
can determine which signals, if any, are internally generated distortion products.

Example:

1. Connect a signal generator to the analyzer input connector on the spectrum analyzer. Set
the frequency of the signal to 200 MHz and set the amplitude to 0 dBm.

Set the center frequency of the spectrum analyzer to 406 MHz and set the span to
500 MHz. The signal shown in Figure 6-21 produces harmonic distortion products in the
analyzer’s input mixer, '

4
REF .@ dBm ATTEN 18 dB §SPAN
PEAK '
1.06
ég/ SPAN
ZO0OM
SPAN
508 j¢ MHz FULL
SPAN
ZERC
SPAN
WA SBWN Ay W‘"\LNHLM W*WK’V“‘U&’WW\ Indyind w,w
SC FC
CORA
CENTER 4BB.0 MHz SPAN S00 .0 MHz
RES BW 3 MHz VBW 1 MHz SWP 208 msec

Figure 6-21. Harmonic Distortion

2. Change the span to 200 MHz, Press (SPAN], 200 (MHz)-
3. Change the attenuation to 0 dB, press

4. To determine whether the harmonic distortion products are generated by the analyzer, first
save the screen data in trace B.

Press (TRACE),
(two sweeps) and press | , (PEAK SEARCH), | L. The analyzer shows the
stored data in trace B and the measured data in trace A on the display.

. Allow the trace to update
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5. Next, increase the RF attenuation by 10 dB, press

and the

step up key ((5) once. (See Figure 6-22.)

w MKR A @ Hz
HEF -1@.9 oBm #ATTEN 18 o8 -6.74 dB BEF LVL
PEAK
LOG *
18
ny [ATTEN
AUTG MAN
ATTEN i
18 dB SCALE
106 LIN
Wa VA
S FC
CORA
MORE
1 of 2
CENTER 4B8.0 MHz SPAN 208.8 MHz

RES BW 1 MHz

VBW 3B8 kHz SWP 28 msec

Figure 6-22. RF Attenuation of 10 ds

6. Compare the response in trace A to the response in trace B. If the distortion product
decreases as the attenuation increases, distortion products are caused by the analyzer’s

input mixer.

This is shown by the marker delta value. The high-level signals causing the overload
conditions must be attenuated to eliminate the interference caused by the internal

distortion.

Tf the Tesponses in trace A and trace B differ, as in Figure 6-22, attenuation is required. If
the distortion was not caused internally, there would be no change in the signal level. For
example, the signal amplitude in Figure 6-23 is not high encugh to cause internal distortion in

the analyzer.
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Figure §-23. No Harmonic Distortion

Third-Order Intermodulation Distortion

T'wo-tone, third-order intermodulation is a common problem in communication systems.
When two signals are present in a system, they can mix with the second harmonics generated
and create third-order intermodulation distortion products, which are located close to the
original signals. These distortion products are generated by system components such as
amplifiers and mixers.

Example: Test a device for third-order intermodulation. This example uses two sources set to
300 and approximately 301 MHz. (Other source frequencies may be substituted, but try to
maintain a frequency separation of approximately 1 MHz.)

1. Connect the equipment as shown in Figure 6-24.
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SOURCE #1 s,

LOWPASS
FILTER

MIXER S—

LOWPASS
FILTER

SOURCE §2 —-————‘)

Figure §-24. Third-Order Intermodulation Equipment Setup

9. Set one source to 300 MHz and the other source to 301 MHz for a frequency separation of 1
MHz. Set the sources equal in amplitude (in this example, the sources are set to —5 dBm).

3. Tune both signals onto the screen by setting the center frequency between 300 and 301
MHz. Then, using the knob, center the two signals on the display. Reduce the frequency
span tc 5 MHz for a span wide enough to include the distortion products on the screen.
To be sure the distortion products are resolved, reduce the resolution bandwidth until the
distortion products are visible. Press (BwW), , and then use the step down key to
reduce the resclution bandwidth until the distortion products are visible.

4. For best dynamic range, set the mixer input level to —40 dBm and move the signal to the

reference level: press (AMPLITUDE), 40 (=dBm).

The analyzer automatically sets the attenuation so that a signal at the reference level will
be a maximum of —40 dBm at the input mixer.

(PEAK SEARCH ) to place a marker on a source signal.
To activate the second marker, press MARKER DELTA. Using the knob, adjust the second
marker to the peak of the distortion product that is beside the test tone. The difference
between the markers is displayed in the active function block.

5, To measure a distortion product, pres

To measure the other distortion product, press 7 This places a
marker on the next highest peak, which, in this case, is the other source signal.

To measure the difference between this test tone and the second distortion product, press
and, using the knob, adjust the second marker to the peak of the second

distortion product. {See Figure 6-25.)
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Figure 6-25. Measuring the Distortion Product

Using the Analyzer As a Receiver in Zero Frequency Span

The spectrum analyzer operates as a fixed-tuned receiver in zero span. The zero span mode
can be used to recover modulation on a carrier signal.

Center frequency in the swept-tuned mode becomes the tuned frequency in zero span. The
horizontal axis of the screen becomes calibrated in time. Markers display amplitude and time
values.

‘I'he following functions establish a clear display of the video waveform:

TRIGGER stabilizes the waveform trace on the display by triggering on the modulation
envelope. If the signal’s modulation is stable, VIDEQ TRIGGER synchronizes the sweep with
the demodulated waveform.

LINEAR mode should be used in amplitude modulation (AM) measurements to avoid
distortion caused by the logarithmic amplifier when demodulating signals.

SWEEP TIME adjusts the full sweep time from 20 ms (20 us in zero span with Option 101),
to 100 s. The sweep time readout refers to the full 10-division graticule. Divide this value by
10 to determine sweep time per division.

RESOLUTION and VIDEQ BANDWIDTH are selected according to the signal bandwidth.

Each of the coupled function values remains at its current value when zero span is activated.
Video bandwidth is coupled to resolution bandwidth. Sweep time is not coupled to any other
function.
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Example: View the modulation waveform of an AM signal in the time domain.

1. To obtain an AM signal, you can connect an antenna to the analyzer input and tune tc a
commercial AM broadcast station, or you can connect a source to the analyzer input and
set the percent modulation of the source. (A headset can be used with the VIDEO OUT
connector, and the spectrum analyzer will operate as a radio.) "

2. First, center and zoom in on the signal in the frequency domain. (See “Decreasing the
Frequency Span Using the Signal Track Function.”) Be sure to turn off the signal track
function, since the signal track function must be off for zero span. See Figure 6-26.

Ve
AEF .B oBm ATTEN 1@ dB RES BW
PEAK AUTO MAN
LG
ég/ VID BW
AUTD MAN
RES BW \b”\
1 MHz VBW/RBW
AATIO
VID AVG
OoN  OFF
WA S8 / &/\\
5C FG 9 kHz
CORRA / EMT BW
T T KA LTV e
128 kHz
, EMI BW
CENTER 30@.20 MHz SPAN 20.00 MHz
#RES BW 1 MHzZ VBW 388 kHz SWP 20 msec

Figure 6-26. Viewing an AM Signal

3. To demodulate the AM, press (BW). Increase the resolution bandwidth to include both
sidebands of the signal within the passband of the spectrum analyzer,

4. Next, position the signal peak near the reference level and sel linear voltage display.
Press (AMPLITUDE) and change the reference level, then press

LIN.

5. To select zero span, press (SPaN), 0 (Hz] or !
is a steady tone (for example, from a signal g rator), use video trigger to trigger on the
waveform and stabilize the display. Adjust the sweep time to change the horizontal scale.
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Figure 6-27. Measuring Modulation in Zero Span

Use markers and delta to measure time parameters of the waveform.

Measuring Amplitude Modulation with the Fast Fourier Transform
Function

The fast Fourier transform (FFT) function of the spectrum analyzer allows measurements of
amplitude modulation (AM). FFT transforms demodulated AM data from the time domain
(zero span) to the frequency domain. The FFT function calculates the magnitude of each
frequency component from a block of time-domain samples of the input signal. It is commonly
used to measure AM at rates that cannot be measured in the normal frequency domain,

The FFT is a post-detection fast Fourier transform function and cannot be used to resolve
continuous wave or carrier signals.

The FFT function requires a specific analyzer configuration. First, an AM signal is
demodulated in the time domain. In order to do this, the resolution bandwidth is widened to
include the signal sidebands within the passhand of the spectrum analyzer. Next, zero span is
selected so that the spectrum analyzer operates as a fixed-tuned receiver. Tuning is centered
about the AM carrier.

(MEAS/USER] s pressed, the function sets sample-detection mode and takes a
sweep to obtain a sample of the input signal. Then the spectrum analyzer executes a series of
computations on the time data to produce the frequency-domain results.
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Noie After the FFPT function is used, the markers are still in FFT mode for use in

i evaluating data. Turn off the markers before attempting tc use markers in the

w normal fashion.

Example: Measure the sidebands on a signal using the fast Fourier transform function.

1.

. Pres

. Change the amplitude scale to linear by pressing (AMPLITUDE], S

. Change the reference level t

Connect a signal generator to the analyzer input on the front panel of the spectrum
analyzer. Adjust the signal generator to produce an AM signal. (For example, set the
modulation rate to 60 Hz.)

. Center the signal on the frequency scale of the analyzer screen. For the HP 8593A,

decrease the span to 200 kHz.

. Press (BW), 3 (ifiz). The resolution bandwidth should be about 10 times greater than the

highest modulation frequency of interest. (In this case, the fourth harmonic of 60 Hz is
240 Hz.)

1 (kiz). The video bandwidth should be about two times greater
than the highest modulation frequency of interest. If the video bandwidth is too large,
“alias” signals may appear in the FF'T if signals above the highest modulation frequency
of interest are present.

LIN is underlined.

lace the signal peak within the top two divisions of
. and turning the knob. The signal must be below the

the screen by pressing ]
reference level.

Press (5PAN), 0 (Hz). The spectrum analyzer now operates as a fixed-tuned receiver.

. See Figure 6-28, which shows maximum modulation frequency (fm) in Hz versus

sweep time (Ts) in seconds. Set the sweep time less than Ts(max) for that maximum
modulation frequency (fmm) including the harmonics of the signal. The upper curve relates
the sweep time to the maximum modulation frequency that can be observed (that is, the
modulation frequency represented by the right edge of the graticule). The lower curve
represents the modulation frequency one division from the left side of the graticule.
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Figure €-28. Maximum Modulation Frequency versus Sweep Time

Set the sweep time to fall in the shaded area between the two lines and closer to the
lower line to avoid the effects of aliasing. Note that the upper line (marked fm AT 10th
DIVISION) represents sampling at exactly the Nyquist rate, and some aliasing may

be seen when a value for sweep time is close to the upper line. {Frequencies greater

than the maximum modulation {requency for a specific sweep time will not be displayed
accurately.) Press (SWEEP) to set the sweep time according to the figure. (For a right edge
graticule limit of 250 Hz, use 800 ms.)

8. Press (INTRNL should be underlined), then 2 to
save the curre alyzer settings in instrument stz Imeasurement is repeated

later, retrieve the analyzer settings with (RECALL]}

Note If you want to prevent the analyzer from taking a sweep before executing the
g FFT function, place trace A in the view mode.

The spectrum analyzer performs a fast Fourier
data appears on the screen.

9. Press (MEAS/USES :
transform. The frequency-domain
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16. A marker is automatically placed on the carrier at the 0 Hz reference (at the left edge of
the graticule). Press MARKE 4 and turn the knob to the modulation to determine
the frequency and amplitude difference from the carrier. See Figure 6-29.

/}9 MKR A 68 Hz
REF -2B.5 oBm ATTEN 18 dB ~B2.50 d8 MARKER
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conn \ LEFY
PR | ; i ;
N U T T e
O R I S o Aot TR EXCURSN
CENTER 306.BEE00 MHZ SPAN @ Hz
RES BW 3 kHz #VBW 1 kHz #SWP BDE msec

Figure 6-29. Using the FFT Function

The results of the FFT function are displayed on the analyzer screen. The carrier appears
at the left edge of the graticule with the modulation sidebands, and any distortion
appearing along the horizontal graticule. The left edge of the graticule represents 0 Hz
relative to the carrier. The right edge represents the maximum FFT frequency calculated,
which is 200 divided by the sweep time, or 250 Hz in Figure 6-29. The amplitude
relationships among the carrier, sidebands, and distortion components are the same as
they would be if the components were displayed with swept-tuned operation in log mode,
10 dB per division.

Note The graticule annotation describes the settings before the FFT (linear mode,
i center frequency 300 MHz, span 0 Hz), and the marker annotation describes
% the settings after the FFT (log mode, signal at 60 Hz, maximum frequency is
250 Hz).
11. Press o turn off markers before proceeding with other tests.
MNote If the markers are not turned off after usin -, they will not work as
g expected in other settings.

w
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12. To repeat the test, you must first clear the screen data by pressing
CLE - Recall the instrument state by pressing (RECALL),
Then repeat step 9.

G

Measuring Signals Near Band Boundaries with Harmonic Lock
(HP 8593A Only)

When measuring signals at or near a band crossing, use the lowest band having a specified
upper frequency limit that will include the signal of interest. See Table 1-3 for harmonic band
specifications. Using harmonic lock, and choosing the lowest possible band to analyze a signal,
guarantees the best specified measurement accuracy.

To lock onto a specific harmonic, press ] ON OFF
be underlined}, or select a band (see Table 1-3 in Chapter 1 for band specifi ations). After
setting the harmonic lock, only center frequencies and spans within the frequency band of
the harmonic may be entered, The span is automatically reduced to accommodate a center
frequency specified near the end of the band range.

Example:
1. Connect 100 MHz COMB OUT to the analyzer input.
2. Press the following keys:

. (ON should be underlined) (FREQUENCY) 12.9 (GHz).

(turn the harmonic lock on).

(PRESET) (AUX_CTRL) COMI

Press (span], 350 (MHz),
3. Place a marker on the leftmost peak by using the keys.

to show the frequency and

between the two com

amplitude differe

You will see three comb teeth on your display. The analyzer is locked in band 3 and will not
allow multiband sweeps. See Figure 6-30.
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Figure 6-30. Using Harmonic Lock

To see a multiband sweep, press the following keys:

(OFF should be underlined).

" to place a marker on the rightmost peak. The
marker readou amplitude difference between the two comb teeth.

See Figure 6-31.

Analyzer Measurements and Applications  6-33



Y MKR A 2@1.3 MHz

AEF .@ dBm ATTEN 10 dB .B@ 0B  MARKER
PEAK > CF
LOG
;g/ MARKER
HELTA
MARKER A

264 .3 MHz NEXT
B2 ¢B K ﬂ PEAK
\ ; NEXT PK
AIGHT

WA SB WJMJ MWY‘W\MJ i
5¢ Ferhdy M NEXT BK
CIRA LEFT
PEAK
EXCURSN

CENTER 12,9008 GHz SPAN 358.0 MHz

RES BW 3 MHz VBW 1 MHz SWP 42 msec

Figure 6-31. Harmonic Locking OH

Note The comb frequencies have a 100 MHz spacing.
i

v

Stimulus-Response Measurements (HP 8591A with Option 010 or
011 Only)

What Are Stimulus-Response Measurements?

Stimulus-response measurements require a source to stimulate a device under test (DUT), a
receiver to analyze the frequency-response characteristics of the DUT, and, for return-loss
measurements, a directional coupler. Characterization of a DUT can be made in terms of its
transmission or reflection parameters. Examples of transmission measurements include flatness
and rejection. A reflection measurement is return loss.

A spectrum analyzer combined with a tracking generator forms a stimulus-response
measurement system. With the tracking generator as the swept source and the spectrum
analyzer as the receiver, operation is analogous to a single-channel scalar network analyzer.
Being a narrow-band system results in a wide dynamic measurement range, but the tracking
generator’s output frequency must be made to precisely track the spectrum analyzer’s input
frequency. This wide dynamic range will be illustrated in the following example. Figure 6-32
shows the block diagram of a spectrum-analyzer/tracking-generator system.
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Figure 6-32. Block Diagram of a Spectrum-Analyzer/Tracking-Generator Measurement System

Spectrum Analyzer Functions Used

The procedure below describes how to use the HP 8591A Option 010 Spectrum Analyzer
with built-in tracking generator system to measure the rejection of a low-pass filter, which

is a type of transmission measurement. Illustrated in this example are the functions in the
tracking-generator menu, such as adjusting the tracking-generator output power, source
calibration, and normalization. Conducting a reflection measurement is similar and will not
be covered. Refer to the HP Spectrum Analyzer Seminar, or Application Note 150-7, for more
information,

Stepping Through the Measurement

There are four basic steps in performing a stimulus-response measurement, whether it be a
transmission or reflection measurement: set up the spectrum analyzer settings, calibrate,
normalize, and measure.

1. If necessary, perform the self-calibration routine for the tracking generator described in
“Performing the Tracking Generator Self-Calibration Routine” in Chapter 5.

2. To measure the rejection of a low-pass filter, connect the equipment as shown in
Figure 6-33. This example uses a filter with a cut-off frequency of 300 MHz as the DUT.
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SPECTRUM ANALYZER

Figure 6-33. Transmission Measwrement Test Setup

3. Activate the tracking generator menu by pressing [AUX CTRL),

To _a,ctiva,te

the tracking-generator power level, press
Figure 6-34.

" until ON is underlined. See

Caution Excessive signal input may damage the DUT. Do not exceed the maximum
e power that the device under test can tolerate.
Note To reduce ripples caused by source return loss, use 10 dB or greater tracking
i generator output attenuation. Tracking generator cutput attenuation
ﬁ is normally a function of the source power selected. However, it may be

controlled by | MAN . Refer to Table 1-2 for more information on
the relationship between source power and source attenuation.

4
REF .2 dBm ATTEN 18 dB
PEAK 0N OFF
Los
ég{ TRACKING
PEAK
SRC POWE
~-12 .09 dBm MAN THK
ADJUST
\ PRA SwP
ON  OFF
VA 5B \
5C FG SAC ATN
Coan &\ MAN AUTO
MORE
1 of 7
CENTER 900 MHz SPAN 1.800 GHz
RES BW 3 MHz vBW | MHz SWP 2@ msec

Figure 6-34. Tracking-Generator Dutput Power Activated
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4, Put the sweep time of the analyzer into stimulus-response auto-coupled mode by pressing
2, then until SR is underlined. In stimulus-response mode,
the auto-coupled sweep times are usually much faster for swept-response measurements,

Note In the stimulus-response mode, the Q (reactance versus resistance) of the
3 DUT can determine the fastest rate at which the analyzer can be swept. To
% determine if the analyzer is sweeping too fast, slow the sweep time and note

whether there is a frequency or amplitude shift of the trace. Continue to slow
the sweep time until there is no longer a frequency or amplitude shift.

5. Since we are only interested in the rejection of the low-pass filter, tune the spectrum
analyzer’s center frequency so that the rolloff of the filter comprises the majority of the
trace on the display (see Figure 6-35).

w
REF .B dBm ATTEN 18 dB
PEAK
LOG :
ég/ SPAN
ZOOM
SPAN
BBO.0 MHz FULL
SPAN
7ERD
SPAN
WA SB \
SC FC ™
CORA )
g bl
CENTER 443.5 MHz SPAN 500.9 MHz
RES BW 3 MHz- VBW 1 MHz SWP 20 msec

Figure 6-35. Spectrum Analyzer Seitings According to the Measurement Requirement
6. Decrease the resolution bandwidth to increase sensitivity, and narrow the video bandwidth

to smooth the noise. In Figure 6-36, the resolution bandwidth has been decreased to
10 kHz.
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REF .0 dBm ATTEN 18 dB [RES BH]
PE AK AUTO MAN
LOG
10
ey VID BHW
AUTO MAN
RES BW
12 kHz VBW/ABW
RATIO
VID AVG
ON OFF
VA 5B \\\
SC FC 9 kHz
CoRA \\\\\ EMI BW
\%“\A 128 kHz
IR e st EMI BHW

CENTER 443.65 MHz SPAN 588.8 MHz
#RES BW 14 kHz VBW 1@ kHz SWP 58 msec

Figure 6-36. Decrease the Resolution Bandwidth to Improve Sensitivity

Adjusting the resclution bandwidth may result in a decrease in amplitude of the signal.
This is known as a tracking error. Tracking errors occur when the tracking generator’s
output frequency is not exactly matched to the input frequency of the spectrum analyzer
{the input to the spectrum analyzer is not at the center of the resolution bandwidth
filter), Tracking errors are most notable when using narrow resolution bandwidths.
‘Fracking error can be compensated manually or automatically. In narrow bandwidths, the
manual method of adjusting the tracking is usually faster than the automatic tracking
adjustment. To compensate for the tracking error manually, press (AUX_CTRL]}

, then use the knob to adjust the trace for the highest amplitude.

(AUX CTRLY,

To compensate for the tracking error automatically, press
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REF .8 dBm ATTEN 1@ dB SAC PWA
PEAK _gfi OFF
- L06
53/ THACKING
PEAK
SEC THACK AD
58848 MAN THK
ADJUST
PHA SHP
ON OFF
WA SB \\\
5C FQ SAC ATN
CORA MAN AUTO
\\Nﬁxxxﬂhw MORE
T 4 of 2
CENTER 443.5 MHz SPAN BEB.@ MHz
#RES BW 18 kHz VBW 10 KHz SWP 5P msec

Figure 6-37. Manual Tracking Adjustment Compensates for Tracking Error

Nole If the automatic tracking routine is activated in a narrow resolution
bandwidth, it usually is not necessary to use the tracking adjust again when
increasing the resolution bandwidth.

7. To make a transmission measurement accurately, the frequency response of the test system
must be known. To measure the frequency response of the test system, connect the cable
(but not the DUT) from the tracking generator output to the analyzer input. Press
(TRACE), TRACE & B € (so B is underlined}, . The frequency
response of the test system is now stored in trace B.

8. Normalization eliminates the frequency response error of the test system. When
normalization is on, trace math is being performed on the active trace. The trace math
performed is trace A minus trace B plus the display line, with the result placed into trace
A. Remember that trace A contained the measurement trace, trace B contained the stored
calibration trace, aad DL represents the normalized reference position. Note that the units
of the reference level, dB, reflect this relative measurement.

To normalize, reconnect the DUT to the analyzer. Press (TRACE), .

until ON is underlined. Press ¥ ! to activate the

isplay line. This display line marks the normalized reference position, or the position
where 0 dB insertion loss (transmission measurements) or ¢ dB return loss (reflection
measurements) will normally reside. Using the knob results in a change in the position of
the normalized trace, within the range of the graticule.
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REF .@ gBm ATTEN 16 dB VIO AVG
PEAK ON _gi.!i
LOG '
a:iig/ DETECTOR
BAMPL PK
DISPLAY LINE
oL ~6 .6 g8 NORMLIZE
o oFF
d8
NORMLIZE
POSITION
WA~SB
5C FC A <—=> B
CORRA \\\
\\Mmm
B B e MOBE
2 of 3
CENTER 443 .5 MHz SPAN 580 .8 MHz
#BES BW 1@ kHz VBW 18 kHz SWP 5B msec

Figure 6-38. Normalized Trace

9. To measure the rejection of the filter at a given frequency, press (MKR), and enter the
frequency. For example, enter 350 MHz. The marker readout displays the rejection of the
filter at 350 MHz (see Figure 6-39).

4 MKR 349.3 MHz
AEF .G oBm ATTEN 10 dB -20.35 0B [MAAKER
PEAK NORMAL
LOG <
10
-y MARKER
OELTA
MARKER
349.8 MHz MKR CNT
BL -201.35 ¢B GN CFF
-6.6
48
MKNOTSE
ON  OFF
WA~SH
SC FC o~ MARKERS
cons \ OFF
\‘1
]
MORE
1 of 2
CENTER 443.8 MMz SPAN 50B.8 MHz
#RES BW 10 kHz VBW 19 kHz SWP 50 msac

Figure 6-39. Measure the Rejection Range with Delta Markers
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When using the tracking generator, the message TG UNLVL m
message indicates that the tracking generator source power (. __
be maintained at the user-selected level during some portion of the sweep. If the unlevel
condition exists at the beginning of the sweep, the message will be displayed immediately.
If the unlevel condition occurs after the sweep begins, the message will be displayed after
the sweep is completed. A momentary unlevel condition may not be detected when the
sweep time is small. The message will be cleared after a sweep is completed with no unlevel
conditions.

The unlevel condition may be caused by any of the following:

® Start frequency is too low or the stop frequency is too high. The unlevel condition is likely
to occur if the true frequency range exceeds the tracking generator frequency specification
(especially the low frequency specification). The true frequency range being swept may be
significantly different than the start or stop frequency annotations indicate, depending on
other settings of the analyzer, especially the span (see Table 1-1.) For better frequency
accuracy, use a Narrower span.

® Tracking peak may be required (use

® Source attenuation may be set incorrectly (select AUTO) for optimum

setting).

# The source power (} ) may be set too high or too low.

Demodulating and Listening to an AM or FM Signal {Option 102 only)

The functions listed in the menu under DEMO - allow you to demodulate and hear signal
information displayed on the spectrum analyzer. Simply place a marker on a signal of interest,
activate AM or FM demodulation, and then listen.

Example:
1. Connect an antenna to the analyzer input.

9. Select a frequency range on the analyzer, such as the range for FM radic broadcasts. For
example, the frequency range for FM broadcasts in the United States is 88 MHz to 108

Mz, Press (PRESET), (FREQUENCY), START FREQ, 88 (viHz), ST 108 (MHz)-

3. Place a marker on the signal of interest by using to place a marker on the
highest-amplitude signal, or pressing (MKR}, MARK RMAL to move the marker to 2
signal of interest.

(ROX TTRD) (so that ON is underlined), and

that FM is anderlined). The SPEAKER ON OFF function is set to ON (FRESET).
front-panel volume control to control the speaker’s volume,.

(so
Use the
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Vi MKR 104.90 MHz

REF .8 dBm ATTEN 10 dB _ ~d4G. 61 48m DEMOO
My ON  OFF
106
1
dg/ DEMOD
AM. FM
DWELL TIME
588 msec SPEAKER
ON  OFF
SGUELCH
" s |
5C FC £M
CORRA f ] GAIN
OWELL]
NMJ MMMU MMM.N\J TR TIME
START BB.22Z MHz STOR 188.88 MHz
RES BW 198 kHz VBW 38 kHz SWP 75 msec

Figure 6-49. Demodulation of an FM Signal

The signal is demodulated at the marker’s position for the duration of the dwell time. Use
the step keys, knob, or number/units keypad to change the dwell time. For example, press
the step up key (((A7)) twice to increase the dwell time to 2 seconds.

The (PEAK SEARCH] functions can be used to move the marker to oth

PEAK SEARCH Is of interest.
Press (PEAK SEARCH] to access NF T

Example: The signal can be continuously demodulated if the analyzer is in zero span.

1.
2.

- Press (sPAN), 1 (MHz} to reduce the span to 1 Mz if signal track is o

. Set the span to zero by pressing

- Press (AUX_CTRL),

Place the marker on a signal of interest as in steps 1 through 3 of the previous example.

If the signal of interest is the highest-amplitude on-screen signal, set the frequency of
the signal to center frequency with the (SIGNAL TRACK]. If it is not the highest-amplitude
on-screen signal, move the signal to center screen with (MKR > ), .

If signal track is not
used, use the step down key (¥ )) to reduce the span and use
signal of interest at center screen.

turns off the signal track
function.)

- Change the resolution bandwidth to 100 kHz. Press (BW), 100 (kiz).

. Set the signal in the top two divisions of the screen by changing the reference level. Press

, and use the step down key {((¥7)) until the signal is in the top two divisions.

g " (s0 that ON is underlined), (so
that FM is underlined). The SPEAXKER ON OFF function is set to ON by the PRESET
function. Use the front-panel volume control to control the speaker’s volume.
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REF -30.3 dBm ATTEN 1B dB -99.46 oBm  DEMOD
Fmy ON  OFF
L0
B
éB/ DEMOD
1 H | AM - FM
HEF} LEVEL
-3l B dB e k SPEAKER
l ON  OFF
; SQUELCH
M I H
VA 5B m” ‘ ! i 1
sC FC FM
3
conA \“ Pl i ] GAIN
3
DWELL
TIME
CENTER 97308 MHz SPAN B Hz
#RES BW 109 kHz VBW 3@ kHz SWFP 2% msec

Figure §-41. Continuous Demodulation of an FM Signal

For FM demodulation,
using center screen as a reference. FM gain sensitivity is increased by de
value. As the FM gain sensitivity is increased, the volume is increased
noise level.

djusts the top-to-bottom screen deviation of the signal,
ing the FM gain
LCH mutes the

Triggering on a Selected Line of a Video Picture Field {Options 101
and 102 Only)

With Options 101 and 102, you can trigger on a TV picture carrier signal. This example
enables you to view a test signal transmitted during vertical retrace when the TV screen is
blanked.

1. Press (PRESET).
9. Set the frequency of a picture carrier signal to center frequency.

3. Press (TRIG), . If in 2 nonzero span, TV 1 sets the amplitude scale to linear,
places a marker on the signal peak, moves the marker to the reference level, changes the
detector to sample, sets the sweep time to 100 us, sets the resolution bandwidth to 1 MHz,
and sets the span to 0 Hz. The TV line number is the active function. The PRESET
function sets the analyzer to trigger on an odd field of a video format and TV line number
17.

The sweep time of 100 ps allows you to view two TV lines, line 17 and part of line 18.
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A MKR 85.08¢ sec

REF 1.482 mv  ATTEN 12 dB 382,45 W TV
SMBL LINE #

LIN

TV TRIG
ano FLD

kﬁg S / \/\\ fQA TV TRIB

Mo

]’\/W \A\JVM —~/ _ \ v TRIS

VERT INT

VA SB \\
8C TS TV SYNC
conA NEG POS

v

TYSTND

CENTER B7.258 MHz SPAN @ Hz
#RES BW 1 MHz VEBW 380 kHz #SWP 108 sec

Figure 6-42, Triggering on an Odd Field of a Video Format

‘Fhe multiburst is on TV line number 17, and the composite is on T'V line number 18.

4. Press o trigger on an even field of a video format.

V4 MKR 85000 .sec
AEF 1,492 my ATTEN 18 oB : 289 .02 [y TV
SMPL LINE #
LIN -
TV TRIG
/ * ooo FL b

L W 1 o] o
e N

(\"/ \'\ V TV TRIG
AN VERT INT
v
VA SB /v
5C T8 TV SYNC
coAR /’ NEG POS
\/ TVSTND
CENTER £7.258 MHz SPAN @ Hz
#RES BW 1 MHz VBW 308 kHz #SWP 100 Lsec

Figure 6-43. Triggering on an Even Field of a Video Format
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The default video format is NTSC. Press to select a

different video format. For noninterlaced video formats, pres

PEL, or )

Note The selection of video format PAL, or S
negative or positive).

6 automatically selects the video modula
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Analyzer Functions

What You’ll Learn in This Chapter

This chapter describes functions, controls, and connectors of the spectrum analyzer. The
front-panel keys and softkey functions are listed alphabetically (except for the service
diagnostic functions which are listed after Table 7-1}. Use Table 7-1 to find the page number
of the function’s description. Table 7-1 is divided into the functional blocks of the analyzer:

# Amplitude.

# Control.

u Copy.

& Frequency.

#® Instrument state,

# Marker.

® Span.

The controls and connectors are covered at the end of the chapter:
® Data controls.

w Front-panel controls and fine focus control.

m Front-panel and rear-panel connectors.

Naote All analyzer functions are listed in the index at the end of this manual. In
i addition, all softkeys are shown in the menu diagram inside the rear cover of
ﬁ this manual.
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Table 7-1. Index of Analyzer Functions

Front-pane] Option Front-panel
Function Block | and Softkey Functions | Required key necess Page
AMPLITUDE ) 7-12
7-13
713
725
7-25
725
7-29
7-31
7-34
7-37
737
742
7-4
7-43
7-51
7-51
CONTROL 7-11
7-11
7-11
7-11
(DISPLAY ), (CONFIG), or (MEAS/USER)| 7-12
7-12
(DISPLAY) 7-13
{AMPLITUDE } or {AUTO COUPLE} 7-13
7-13
7-13
7-14
7-14
714
7-15
7-15
7-15
7-15
(FREQUENCY ) or (AUTO COUPLE ) 7-21
(DISPLAY) or [CONFIG) 7-21
(DISPLAY ] or (MEAS/USER} 7-21
{DISPLAY]), (CONFIG ), or (MEAS/USER}| 7-22 |
7-22
7-22
722
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Table 7-1. index of Analyzer Functions {continued)

Fromnt-panel Option Front-panel
Function Block | and Softkey Functions| Required key access Page
CONTROL i a 7-27
7.27
7-28
7-29
(GRE) 7-30
(DISPLAY ), (CONFIGJ, or (MEAS/USER]| 7-31
731
7-32
7.34
7-34
{TRACE} 7-34
(DISPLAY ), (CONFIG), or (MEAS/USER}| 7-35
7-35
7.36
101 and 102 7-36
101 and 102 7-36
101 and 102 }(TRIG} 7-36
{BW) or {AUTO COUPLE) 7-42
(DISPLAY ) or (MEAS/USER} T-42
101 and 102 7-44
(DISPLAY ), (CONFIG), or (MEASJUSER}| 7-47
| 7-47
(EWEEP) or (TRIG] 7-47
{SWEEP ) or (AUTO COUPLE} 7-47
748
7-48
7-48
7-49
101 and 102 7-49
101 and 102 7-49
101 and 102 7-49
101 and 102 7-50
101 and 102 7-50
101 and 102 7-50
101 and 102 7-50
7-50
7-50
(BW ) or {AUTO COUPLE} 7-50
7-51
7-51

Analyzer Functions 7-3



Table 7-1. index of Analyzer Functions (continued)

Front-panel Option Front-panel
Function Block and Softkey Functions | Required key access Page
CONTROL 7-51
7-51
: (DISPLAY Y, (CONFIG], or (MEAS/USER} | 7-51
COPY @Eﬁﬂ 021 or 023 7-23
FREQUENCY 1 ' (FREQUENCY ) 7-21
7-21
FREQ OF (FREQUENCY] 7-30
(FREQUENCY) 7-30
RE 7-46
747
INSTRUMENT STATE 7-11
| 711
711
7-11
7-11
{DISPLAY] or [CONFIG] 7-12
7.12
(SAVE) 7-12
{SAVE) or {RECALL) 7-12
021 7-13
7-14
7-14
021 or 023 7-14
023 7-14
715
(CAL} 7-15
7-15
7-16
7-16
7-16
7-16
7-16
7-16
CAL} 7-16
7-16
7-16
7-16
716
(RECALL) 7-17
{$AVE) or (RECALL) 7-17

7-4 Analyzer Funclions




Table 7-1. Index of Analyzer Functions {continued)

Front-panel (ption Front-panel
Function Block and Softkey Punctions | Reguired key access Page
INSTRUMENT STATE | CATALOG AHP CORR (SAVE) or (RECALL} | 7-17
; (EavE)or (RECALLY |7-17
{savE]) or [RECALL]} 7-19
{savt §or [RECALL) 7-19
(SAVE ) or [RECALL] 7-260
{SAVE } or {RECALL} 7-20
{savE]) or (RECALL]) 7-20
{SAVE Jor (RECALL] 7-20
{SavE] or (RECALL]) 7-20
{SAVE } or [RECALL} 7-20
(ConFiG ) or [DISPLAY ]| T-21
7-22
7-22
7-22
(AUY, CTRL 7-22
(AUX CTRL) 7-22
(AUX CTRD) 7-23
7-23
7-23
21 or 023 | (CONFIG) 7-24
7-25
728
{CAL) 7-25
7-25
{ ) 7-25
7-25
7-26
(FAEAS/USER) 7-26
f 7-26
102 7-26
102 7-26
102 7-27
(AUX CTRL) 7-27
7-27
102 7-28
(MEASJUSER) 7-28
7-28
(VEASTUSER) 728
7-28
7-28
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Table 7-1. Index of Analyzer Functions {continued)

Front-pancl Option Front-panel
Fonction Block and Softkey Functions | Required key necess Page
INSTRUMENT STATE | DT 7-28
(MEAS[USER) 7-29
AR 7.29
7-29
7-29
(SAVE]) or {RECALL ) 7-29
7-29
7.29
(MEAS/USER] 7-30
7-30
102 7-30
7-30
(DISPLAY ) or {CONFIG}] 7-31
{savE) or [RECALLY 7-31
7-31
7-31
7.31
7.31
7.32
{SAVE) or (RECALL) 7-32
016 or 011 {{ ' 7-33
7-34
{DISPLAY | or (CONFIG)| 7-3b
7-35
7-35
(MEAS/USER) 7-36
021 or 023 7-36
7-31
021 or 023 7-37
021 or 023 7-37
021 or 023 7-87
021 or 023 7-37
7-37
7-38
(MODE} or [PRESET] |7-30
021 or 023 ' 7-40
021 or 023 7-40
621 or 023 7-40
621 or 023 7-40
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Table 7-1. Index of Analyzer Functions (continued)

Front-panel Option Front-panel
Function Block amd Saﬁkff_ﬁmctians Requived key access Page
INSTRUMENT STATE | 7-41
Pyl (RUX CTRL) 7-41
741
7-41
{DISPLAY ) or (MEAS/USER]}| 7-42
7-42
7-43
7-43
7-44
(MEAS/USER] 7-44
(MEAS[USER) 7-44
7-44
7-44
T-44
7-44
(MEAS/USER) 7-44
} 7-45
7-45
745
7-45
7-45
745
7-45
7-45
102 T-46
{r4ODE ) or (PRESET ) 7-46
102 7-46
010 or 011 7-46
010 or 011 7-46
10 or 011 7-46
010 or 011 7-46
T-47
(SAVE ) 7-47
(DISPLAY ) or (CONFIG) T-47
010 or 011 {{AUX CTRL} 7-47
7-48
7-48
{SAavE ) or (RECALL} 7-48
{sAvE] or (RECALL] 7-48
(SAVEj or (RECALL] 7-48
7-48
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Table 7-1. Index of Analyzer Functions {continued)

Frout-panel Option Front-panel

Funection Block and Softkey Functions Required key access Page
INSTRUMENT STATE | T (SAVE) 7-49
010 or 011 |(AUX CTRL) 7-49

010 or 011 |(AUX CTRL) 7-49

7-50

(CAL) 7-50

(DISPLAY} or (CONFIG) 7-51

MARKER 7-22
7-33

{MKR ->) or (PEAK SEARCH]| 7-33

(MKR >} 7-33

7-33

7-33

7-34

7-34

7-34

7-34

7-34

7-34

7-34

(MKR} 7-35

(MKR >} 7-35

(PEAK SEARCH} or (MKR .=} 7-35

{PEAK SEARCH] or (MKR ->1}7-35

(PEAK SEARCH) or (MKR ->}!7-35

{PEAK SEARCH) or (MKR -> }{ 7-36

7-37

7-37

7-37

7-45

SPAN 7-11
7-11

7-11

7-11

7-11

7-14

7-15

7-30

7-45
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Table 7-1. index of Analyzer Functions {continued)

Fromt-panel Option | Fromt-panel
Punction Block | and Sofikey Functions | Required | key access | Page
SPAN 7-45
' 7-46
7-51

The service diagnostic functions are designed for service use only. Descriptions of the service
diagnostic functions are available in the service documentation. You can order the service
documentation, HP 8591A Option $15 or HP 8593A Optior 915, through your HP Sales and
Service office. The package is described under “Service Documentation for the HP 8591A
(Option 915)" or “Service Documentation for the HP 8593A (Option 915)" in Chapter 1 of
this manual.

ceess the following service diagnostic routines:

(for the HP 8591A only)
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I (Option 102 only)
 (Option 102 only)

' (HP 8593A only)
(HP 8593A only)

- (HP 8593A only)

HP 8593A only)

HP 8593A only)

(HP 8591A with Option 010 or 011 only).
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Analyzer Functions

determines the percent of amplitude modulation of a signal with amplitude
modulation only. % AM finds the amplitude difference between the two
highest peaks on the screen and computes the percent modulation for the
calculated dB difference.

is available for HP 8593A only. It locks onto harmonic band 0. Harmonic
band 0 uses low-pass filtering instead of bandpass preselection. It has a
specified tuning range of 0 to 2.9 GHz.

is available for HP 8593A only. It locks onto harmonic band 1. Harmonic
band 1 is preselected and has a specified tuning range of 2.75 to 6.4 GHz.

automatically places two markers at points 3 4B from the highest point on the
highest on-screen signal, and determines the frequency differences between

the two markers., Thus, the 3 dB bandwidth of a signal is determined. The
amplitude scale must be logarithmic. '

finds the third-order product and measures the frequency and amplitude
differences relative to the fundamental signal. Three signals must be on
" performs the following routine: (PEAK SEARCH]

is available for HP 8593A only. It locks onto harmonic band 2. Harmonic
band 2 is preselected and has a specified tuning range of 6.0 to 12.8 GHz.

automatically places two markers at points 6 dB from the highest point on the
highest on-screen signal, and determines the frequency differences between

the two markers. Thus, the 6 dB bandwidth of a signal is determined. The
amplitude scale must be logarithmic.

allows a 6 dB resolution bandwidth of 9 kHz. This bandwidth is useful when
performing electromagnetic interference (EMI) measurements.

is available for HP 8593A only. It locks onto harmonic band 3. Harmonic
band 3 is preselected and has a specified tuning range of 12.4 to 19.4 GHz.

is available for HP 8593A only. It locks onto harmonic band 4. Harmonic
band 4 is preselected and has a specified tuning range of 19.1 to 22 GHz.

computes the power of all signal responses and returns the bandwidth under
which 99% of total power is found.

allows a 6 dB resolution bandwidth of 120 kHz. This bandwidth is useful
when performing electromagnetic interference (EMI) measurements.

exchanges the contents of the trace A register with the trace B register and
puts trace A in view mode.

_ when ON, subtracts the data in trace B from the
measured d trace A. The resulting trace (trace A) is displayed, the input
minus stored data. A minus sign {—) appears between the trace A status and
the trace B status in the screen annotation while the function is active.
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' so that OFF is

To deactivate this function, press
underlined,

H OFF and B = I B are math functions. Unlike
operations on dBm units, math functions operate on measurement units.
Measurement units are used to format trace data for data within the graticule
limits. The displayed amplitude of each element falls on one of 8000 vertical
points with 8000 equal to the reference level. For log scale data, each point

is equal to 0.01 dB. The peak of a signal equal to —10 dBm, or one division
below the reference level, is equal to 7000 measurement units (8000 — 1000

= 7000). In linear mode, each point has a resolution of [reference level in
volts/8000].

For example, if trace A contains amplitude values of —10 dBm and trace B
contains amplitude values of —40 dBm, the result of the A — B -> A function
would be —10.004 dBm if dBm units were used. Since measurement units

are used for the A — B -> A function, the result of A — B -> Ais ~50 dBm
{10 dBm = 7000 measurement units, —40 dBm = 4000 measurement units;
the result is 3000 measurement units, which is equal to ~50 dBm).

accesses the softkey menu for selecting screen title characters A through F.
moves trace A into trace (.

is available for HP 8591A with Qption 010 or 011 only. Automatic leveling
control (ALC) activates internal (INT) leveling or external (XTAL or MTR)
leveling. The external leveling input (located on the rear panel of the
analyzer) can be used with a power meter or crystal, with positive or negative
voltage output. See Table 1.2 for the leveling input characteristics. External
leveling increases the amplitude accuracy by improving the effective source
match. The meter (MTR) position narrows ALC loop bandwidth so an

HP power meter can be used.

saves all the downloadable programs and key definitions in the analyzer
memory on the memory card. If the downloadable program was stored

using a prefix, the file name for the downloadable program consists of
d{prefix)_(register number). H no prefix was specified, the data is stored with
the file name d_(register number).

activates the reference level function and accesses the amplitude menu. The
softkeys accessed by (AMPLITUDE} change reference level, input attenuation,
vertical scale, mixer level, amplitude units, input impedance, and amplitude
offset. For the HP 8593A, (AMPLITUDE) accesses the preselector peaking and
preselector default functions also.

saves or recalls amplitude correction factors from analyzer memory or the
memory card. Amplitude correction factors are saved with an “a” before
the memory card file name. Screen titles are not recalled with the data.
See “Entering Amplitude Correction Factors,” “To Save a Limit-Line Table
or Amplitude Correction Factors,” and “To Recall a Limit-Line Table

or Amplitude Correction Factors” in Chapter 5 for more information.
Amplitude correction factor memory card files can be catalogued using

¥
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can be changed by pressing dBm, idl

allows you to change the HP-IB address of the analyzer. The analyzer address
is set to 18 by BEF .

turns the screen annotation on and off. However, softkey annotation will
remain on the screen. The annotation may not be required for prints or plots,
or during remote operation.

sets the input attenuation from 0 to 60 dB (for the HP 8591A) or 0 to 70 dB
(for the HP 8593A), in 10 dB increments. The analyzer input attenuator,
which is normally coupled (linked) to the reference level control, reduces the
power level of the analyzer input signal at the input mixer. The attenuater is
recoupled when AUTO is underlined.

Caution

To prevent damage to the input mixer, the power level at the input mixer
must not exceed +30 dBm. To prevent signal compression, power at the input
to the input mixer must be kept below —10 dBm.

Note .

To protect the mixer from possible damage, 0 dB BRI attenuation (no input
power reduction to the mixer) can be selected only from the number/units
keypad.

couples the following functions: resolution bandwidth, video bandwidth,
attenuation, sweep time, center frequency step, video bandwidth, and
video-bandwidth /resolution-bandwidth ratio.

accesses the softkey menu of functions that can be coupled. (Coupled
functions are functions that are linked: if one function is changed, the other
function is changed.)

The functions that can be auto-coupled are listed below:

8 Resolution bandwidth couples to span.

@ Video bandwidth couples to resolution bandwidth when using the
video-bandwidth to resclution-bandwidth ratio with the video bandwidth to
resolution bandwidth ratio set to 0.3.

B Sweep time couples to span, resolution bandwidth, and video bandwidth.

& RF attenuation couples to reference level.

a Center frequency step size couples to 10% of span.

During normal operation, the sweep time, resolution bandwidth, and video
bandwidth are coupled to yield optimum performance. If any of these
functions becomes uncoupled (that is, is manually set), a “#” will appear
next to it on the screen.

If one or more function(s) is manually set so that the amplitude or frequency
hecomes uncalibrated, MEAS UNCAL appears on the right side of the graticule.

Recouple a single function by pressing the function label (to activate the

~ function), and pressing the function again so that AUTO is underlined.
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}. .&m&gm couples all coupled functions listed.

(AUTO COUPLE

accesses the softhey menu to control the auxi!
The auxiliary outputs :

iary outputs and input
, TN

4. The status of the auxiliary input (control

accesses the menu to control demodulation parameters (if Option 102 is
installed), the tracking generator (if Option 010 or 011 is installed), the
auxiliary connector, and, for the HP 8593 A, the comb generator,

is available for Option 021 or 023 ounly. It selects a black and white print. Use
this function if you have a black and white printer, or if you are using an HP
PaintJet printer, but want to have a black and white print.

selects

is available for the HP 85934 only. It accesses the harmonic band menu and
the band lock function.

Selecting a harmonic band causes the analyzer to lock onto the specified
harmonic band and auvtomatically select the settings shown.

Table 7-2. Center Frequency and Span Settings for Harmonic Bands

Center
Softkey Frequency Span Dreseription
0-2.9 Gz BAND 0 | 1.45 Gy 2.9 GHz Low-pass filtered, first harmonic mixing,
2.75-6 4 BAND § | 4.475 GHy 4.6 GHy Preselected, first harmonic mixing.
6.0-12.8 BAND} 2 |94 GHz 6.8 GHy Preselected, second harmonic mixing.
12.4-19. BAND § | 15.6 GHz 7 GHz Preselected, third harmonic mixing,
19.1-22 BAND 4 1 20.55 GHz 2.9 GHz Preselected, fourth harmonie mixing.

The band lock function, ; o E‘E‘, locks the analyzer on a selected
frequency band (local oscillator harmonic number), When only one frequency
band is being swept the corresponding softkey will be underlined, even if band

lock is off.

When using the analyzer in a band lock mode, the span is limited to 8.6 QHz
in band 0 and 1, and to 7 GHz in bands 2 through 4. To select the maximum
span in a given band, use the start frequency, stop frequency, or span function.
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is shown if you have an Option 023 (RS-232 interface). This softkey allows
you te set the data transmission speed. (Also see “Copy.”) The baud rate is

moves trace B inte trace £

exchanges trace B and trace C. Trace B is set to the view mode.

subtracts the display line from trace B and places the result in trace B.
£ L. =* B is a math operation, See “A — B -> A ON OFF” for
information about math operations.

Functions



stores the amplitude data for trace A and removes it from the screen, The
trace A register will not be updated as the analyzer sweeps.

stores the amplitude data for trace B and removes it from the screen. The
trace B register will not be updated as the analyzer sweeps.

stores the amplitude data for trace C and removes it from the screen. The
trace C register will not be updated as the analyzer sweeps.

deletes all the files from the memory card. Pressing BL CARD causes a
message to appear on the apalyzer screen, IF YOU ARE SURE, PRESS KEY AGAIN
TO PURGE DATA. Press BLA I again if you want to delete all files from
the memory card. .

is available for HP 8593A only. BAl °F {ON) locks the analyzer
to the lowest frequency band {local vscillator harmonic number) containing
the correct center frequency. Start and stop frequencies will be changed if
necessary. When the band lock function is off, band(s) will be swept to their
highest frequency (when possible}, even though the start and stop frequencies
allow single band sweeping. Executing a band lock limits the analyzer’s
tuning range to the selected harmonic number.

Selecting the softkeys for band 0 through band 4 turns on the band lock
function automatically. When band lock is on, the band will be swept to its
highest frequency (when possible), even though the start and stop frequencies
allow single band sweeping only. If the start frequency is well within a lower
band, turning band lock off will result in a multiband sweep. Changing to a
multiband sweep removes the underlining of the band. Sweep of a single band
is indicated by the underlining of the band.

Before changing the frequency range 10 another harmonic, unlock the band

1¥¥ . The harmonic band is unlocked when OFF is

: softkeys

VID BW AUTO MAN

WRITIO, VD
(Also see “RES BW AU”
accesses the softkey menus for the self-calibration, service diagnostics, and

service calibration functions. For more information about self-calibrating the

analyzer, see “Tmproving Accuracy with Self-Calibration Routines” in Chapter
5.

initiates an amplitude sell-calibration routine. Connect CAL OUT to the
analyzer input before initiating C. :

Note

If ¢AL FREQ and Ch
routine should always be performed before the €

%}Tﬁ self-calibration routines are used, the
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retrieves stored self-calibration correction factors. You can retrieve previously

stored correction factors by pressing ¢ L FETCH.

initiates a frequency self-calibration routine. Connect CAL OUT to the
analyzer input before initiating g.
initiales both the frequency and amplitude self-calibrati

: ines. Connect
CAL OUT to the analyzer input before initiating CAL FRI

AMP

is a service function, available for HP 8583A only. Refer to the Service
Manual for more information.

copies the correction factors from working RAM to a memory area that allows
the stored correction factors to be automatically retrieved when the analyzer
is turned on. If correction factors are not stored, they will be retained until
the analyzer is turned off.

is a service function only, refer to the Service Manual for more information.

is ‘available for the HP 8591A with Option 010 or 011. It performs absolute
amplitude, vernier, and tracking peak self-calibration routines. The analyzer
should be calibrated with CAL AMPTD prior to using Connect
th cking generator output to the analyzer input before initiating

is available for the HP 8593A only. CAL YTF generates the best slope and
offset adjustment for the YIG-tuned preselector filter for cach harmoni
band. Connect COMB OUT to the analyzer input before initiating
(The CAL YTF function turns on the comb generator.) The frequency

self-calibration routine should be performed before running the CAL YTF
routine. CAL YTF should be performed before using PRESE

accesses the softkey menu that allows you to catalog, format, and delete data
from a memory card.

recalls a downloadable program (DLP) saved on the memory card into the
analyzer memory. To recall program data saved with a prefix, change the
current prefix to the prefix the data was saved under before recalling the data.
LE is an alternate way to load program data from the memory card

yzer memory. See “Saving and Recalling Data from the Memory
Card” in Chapter 5 for more information. See also “CHANGE PREFIX.”

S a state saved on the memory card into the analyzer memory.

ATE also displays the time and date when the state data was
stored. To recall a state saved with a prefix, change the current prefix to the
prefix the state was saved under before recalling the state data. :'
is an alternate way to load state data from the memory card into analyzer
memory. See “Saving and Recalling Data from the Memory Card” in Chapter
5 for more information.
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recalls a trace saVed on the memory card ima the a,adlyzer memery

. O A f . H the screen title
does not exceed 34 Lharacﬁers time and date when the trace data was stored
is also displayed. The screen title and date are not recalled with limit-line
files or amplitude correction factor files. To recall a trace, limit-line file, or
amplitude correction factors file saved with a prefix, change the current prefix
to the prefix the data was saved under before recalling the data. °
is an alternate way to load trace data (but not recommended for reca,ihng
limit-line files or amplitude correction factor files} from the memory card into
analyzer memory. See “Saving and Recalling Data from the Memory Card” in
Chapter 5 for more information.

catalogs all the programs and variables stored in analyzer memory when
cataloging analyzer memory. Use CA ISTER to catalog states,
traces, limit-line table(s}, and amphtud@ correction factors saved in analyzer
memory. C2 - catalogs all traces, states, amplitude correction

factors, pmgrams “and limit-line tables stored on the memory card when
cataloging the memory card.

cata gs the amphtudo correction factor files on the memory card. Use

: ISTER to catalog amplitude factors saved in analyzer memory
(amphtude correction factors saved in analyzer memory are stored in trace
registers). Amplitude correction factors are saved with an “a” before

the memory card file name. Amplitude factors can be saved in analyzer
memory by loading in amplitude correction factors from a memory card,
defining amplitude correction factors ﬁsmg a remote pmgrammmg command
(AMPCOR), or using EXECU
Factors” in Chapter 5 for more mformation

catalog functmn dlsplays catalog mformat;on and accesses L and

. The catalog contains information about the data stored on the
memory card. (See Figure 7-1.)

Use the step keys to view different sections of the directory, and the knob to
select a file. Us . to load the selected file into analyzer memory.

Use

£ to delete the selected file from the memory card.

Unlike saving to the internal memory, data is saved as a file on the memory
card. The files stored on the memory card are in the logical interchange
format (LIF).
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Cj\dem ATTEN |10 ¢B

LOAD
PEAK [HP85GX 128 l FitE
%83 sLW_8 STATE 32/// 1 /18:07:41 23 MAR 1989
dB/ t_40 TRACE 13 5/ 15:56:45 27 MAR 1989
(:)‘-\hﬁxkas ALAAA_21 STATE 18 ¥ D0:21:39 28 MAR 1989
s 22 STATE 19 1 00:25:16 28 MAR 1989
s_11 STATE 20 1 00:25:39 28 MAR 1989
dPROG DLP 2% 1 08:45:57 29 MAR 1989 | DELETE
d000_5 ODLP 22 1 07:45:40 05 APR 1989 FILE
s_7322 STATE 23 1 06:41:00 07 APR 1989
LLW_22 TRACE 24 5 (06:45:42 07 APR 1989
LW 722 DL 29 1 06:4%9:34 07 APR 1989
dLW_20 DLP 30 1 06:50:54 07 APR 1988
SA SB |iLG.5 LIMIT 31 1 09:11:30 10 OCT 198%
SC FC |GaTEMP_4 AMP 32 1 07:30:11 10 OCT 198%
CORR EXIT
CATALOG
PREVY
MENU
CENTER 27.08823 GHz SPAN 60.74 MHz

RES BW 300 kHz VBW 100 kHz SWP 20 msec

Figwre 7-1. Memory Card Catalog information

Table 7-3. Memory Card Caizlog information

Index
Number Title Deseription
1 Volume Label | A label to identify the memory card. FG
automatically assigns the volume label “HP859X fo the
card.
2 Number of Displays the size of the memory card. 128 is the number of
kilobytes 256-byte blocks or records. It indicates it is a 32-kilobyte
memory card (128 blocks x 256 bytes/block)/1024
bytes/kilobyte.
3 Data Type Indicates the type of data—trace, state, downloadable
program (DLP), limit line (LIMIT), amplitude factors
(AMP). The data type is determined by the letter preceding
the filename (t, s, d, L, or a).
4 Starting Indicates the physical record number of the start of the file.
Address .
5 File Length | Indicates number of records in the file.
6 Time of Indicates the time and date of file creation.
Creation
7 File name The letter preceding the file name indicates the type of data
of the file. t = trace data, s = state data, d = program
data (downloadable program), | = limit line, a = amplitude
factors. If the data was saved using a prefix, the prefix
follows the first character in the file name. An underscore
and the register number follow the prefix,
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catalogs all of the DLPs (downloadable programs) in analyzer memory or
memory card. Downloadable programs can be saved in analyzer memory
by loading in a downloadable program from the memory card or defining a
function using remote programming commands (FUNCDEF or ACTDEF).

ACCE/SEs o

and 5. Fach catalog function displays catalog information. The

catalog contains information about the data stored in internal memory. See
Figure 7-2.

AL f
REF . OndBm TTENL 10 dB,

PEAK INTERNAL 430 53668/f
LOG
10 SUR 52
a8/ N_EWFREQ 56
T_ONE 33
T_iME 33
(:)_mq___q_qh“‘d_OHN 33
T.VSTATION 38 DELETE
T_VONE 34 ' FILE
_LMEN 33
C_OUNT 34
T_VTWO 54
_CLR 32
SA SB
SC FC
CORR EXiT
CATALGS
PREV
MENU
CENTER 900 MHz SPAN 1.800 GHy
RES BW 3 MHz VBW 1 MHz SWP 20 msec

Figure 7-2. Analyzer Memory Catalog Information

Table 7-4. Analyzer Memory Catalog Information®

Index Number Description
1 Name of the catalog source.
2 Bytes of analyzer memory used.
3 Bytes of analyzer memory available.
4 Bytes used by item.
5 Name of item.
* This table is not applicable when cataloging C

Unlike saving to the memory card, data is saved as an item in analyzer
Memory.
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Use the step keys to view different sections of the directory, and the knob to
select a file. The selected file is hlghllghted in inverse video.

, each of the cataiog functions access the menu

with the DELETE FILE function. Use BELETE to delete the item from
analyzer memory

- accesses a menu with the function. Use

to 1oad & state or trace from anaiyzer memmy Do not use
% to load limit-line table and amplitude correction factor items.

Also see “CATALOG ALL,” “CATALOG VARIABLES.”

catalogs the limit-lines on the memory card. Use
catalog limit-line tables stored in analyzer memory (limit-line tables saved in
analyzer memory are stored in trace registers).

catalogs all of the saved data on the memory card or analyzer memory with
the specified prefix. The entire prefix does not have to be specified. For
example, if you want to catalog all the files b ing with the prefix 8§,
specify S as the prefix and then use CATALD FIX . Prefixed items can be
saved in analyzer memory by loa.dmg a downloadable program from the
memory card or defining a function using remote programming commands.

displays the status of state and trace registers in analyzer memory. States 1
through 8 are displayed with the center frequency (denoted by CF) and span
(denoted by 5P). The status of trace registers 0 to the maximum number of
traces is displayed also. If a trace, limit-line table(s), or amplitude correction
factors have been saved in the trace register, the screen title (denoted by TL:)
is displayed. If the screen title length allows, or if no title is saved with the
trace, the time and date are displayed. To load the contents of the state or
trace register into analyzer memory, use the knob or step keys to select the
register and press L ‘

Note Do not use L . to load the contents of a trace register containing
limit-line tables or amplitude correction factors.

catalogs all of the states stored on the memory card.

catalogs all of the traces stored on the memory cazd.

catalogs all of the variables saved in analyzer memory. Variables can be saved
in analyzer memory by loading in a downloadable program from the memory

card or defining a function using remote programming commands (VARDEF
or TRDEF).
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Variables beginning with an underscore are used by the analyzer firmware.
Modifying these is not recommended and may give unexpected results.

changes the center frequency.

changes the step size for the center frequency function. Once a step size has
been selected and the center frequency function is activated, the step keys
change center frequency by the step-size value. The step size function is
useful for finding harmonics and sidebands beyond the analyzer’s current
frequency span. When auto-coupled, the center frequency step size is set to
one graticule (10% of the span).

allows you to enter a prefix that can be used for saving and recalling data to
and from the memory card, and for cataloging by the prefix. The prefix can
be from one to seven characters long. The longer the prefix, the shorter the
register number must be. The total length of the prefix and register number
cannot exceed eight characters. The prefix can be any character; however, the
underscore should not be the first character of the prefix.

Pressing CHANGE PREFIX accesses a menu containing the letters of the
alphabet, the underscore symbol (), the number symbol (#), a space, and
the clear function. To select a character, press the softkey that displays the
group of characters that contains the desired character. The softkey menu
changes to allow you to select an individual character. If you make a mistake,
press to space back over the incorrect character. Additional characters
are available by pressing ° . Numbers may be
selected with the numeric keypad.

A refix can be cleared with the clear
EFIX, YZ.% SPC CLEAR
current prefix is set to blank by |

function. Press (ConFiG ) or [DISPLAY J,
LEAR to clear the current prefix. The

allows you to write a 53-character screen title across the top of the screen.

The marker readout may interfere with the last 26 characters. The markers
can be turned off by pressing (MKR}, MARKERS OFF . CH
the softkey menus which contain the characters

trace that has been saved with a screen title is recalled.

Pressing T accesses a menu containing the letters of the
alphabet, the underscore symbal (), the number symbol (#), & space, and
the clear function. To select a character, press the softkey that displays the
group of characters that contains the desired character. The softkey menu
changes to allow you to select an individual character. I you make a mistake,
press (BK 5P} to space back over the incorrect character. Additional characters
are available by pressing ¥Z_
selected with the numeric keypad.

Numbers may be
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A screen title can be cleared by using the clear function. Pressing (DiSPLAY),
o, b to clear the current screen title.

7 ' provides additional characters for CKG ; TITL
provides lowercase letters, numbers, Greek lette
To access these additional characters, press B TLE RE
is pressed, a character table appears on the screen. To select a cha
turn the rotary-pulse generator (RPG) knob to position the cursor under the
desired character and press the (ENTER] key. The step keys move the cursor
between rows. When all characters have been entered, press {HOLD). All other
analyzer functions are inoperative until {HoLD} is pressed.

clears the current screen title or prefix.

erases any data previously stored in trace A and continuously displays any
signals detected in the frequency range of the analyzer. This function is
activated by (PRESET ) and power on.

erases any data previously stored in trace B and continuously displays any
signals detected in the frequency range of the analyzer. {PRESET} and power on

erases any data previocusly stored in trace C and continuously displays any
signals detected in the frequency range of the analyzer. (PRESET) and power on

selects

Note

Using ¢ with trace A or trace B in the clear-write or max hold
mode causes trace A or trace B to be blanked. If vou want to use trace A or
trace B in the clear-write or max hold mode and do not want trace C to blank
it, use min hold C or view C only. Using trace A or trace B in the clear-write
mode changes trace C to the min hold mode.

makes the aunxiliary interface control line A output high or low (TTL).

makes the auxiliary interface control line B output high or low (TT'L).
makes the auxiliary interface control line C output high or low {T'TL).
makes the auxiliary interface control line D output high or low (T'TL).

selects the resolution of the marker counter. The marker counter has a
resolution range of 10 Hz to 100 kHz. The available resolution values are 1
Hz, 10 Hz, 100 Hz, 1 kHz, 10 kHz, and 100 kHz. The 1 Hz marker counter
resolution is not specified. The resolution can be changed using the step keys
or by entering the resolution using the numeric keypad
resolution can be auto coupled to the span by pressing

that AUTO is underlined. is not affected by AUTO ALL
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is available for the HP 8593A only. This function turns the internal comb
generator on (when ON is underlined) or off (when OFF is underlined).
Connect a cable between 106 MHz COMB OUT and the analyzer input.

accesses the softkey menu for printer and plotter configuration, the time and
date display functions, changing the current prefix, memory card configuration
functions, disposing of user-defined variables and programs from analyzer
memory, changing the analyzer address or the baud rate, and displaying the
installed option on screen. Pressing (CONFIG) (LOCAL) after the analyzer

has been placed in the remote mode places the analyzer in the local mode

and enables front-panel control. During remote operation, R appears in the
lower-tight corner of the screen indicating remote mode. Pressing (CONFIG)
removes the R symbol in the lower-right corner.

initiates a variety of tests to check the major functions of the analyzer. It
checks that the video bandwidths change, the noise floor level decreases

as the resolution bandwidth narrows, the step gains switch, and the 3 dB
bandwidths of the resolution bandwidths. CNF TEST PASS is displayed if the
confidence test passes.

initiates an output of the screen data, without an external c
the graphics printer or plotter specified under (CONFIG],

To obtain a print, press ([CONFIG ), CDP (so that PRNT i

underlined}, P For Option 021, use to

hange the HP-1B address of the printer, if necessary. YFor Option 023, use
: E to change the baud rate of the analyzer, if necessary.

IP PaintJet printer and you want a
PRINTER. If the apalyzer is connected to
an HP PaintJet printer and you want a black and white printout, press

If you want the

labels to be printed with the analyzer display
printout, press '

3?*;?'_‘_5';: so that ON is underlined.

Press {Copv) and the process will begin. The screen remains frozen (no further
sweeps taken) until the data transfer to the printer is complete. The analyzer
works with many Hewlett-Packard printers.

The plotting process is similar to the printing process. On the analyzer,

press (CONFiG), PLOT COF . For Option 021, use P S5 to
h the HP-1B address for the plotter, if necessary. For Option 023, use

- to change the baud rate of the analyzer, if necessary.

With PL
plot. Press P

vou can choose a full-page, half-page, or quarter-page

LTS/PG to underline the number of plots per page
desired. If two or four plots per page are chosen, a function is displayed that
allows you to select the location of the plotter output on the paper. If two
plots per page are selected, : unction is displayed. If four

plots per page are selected P LG - is displayed. Press the softkey

until the rectangular marker is in the desired section of softkey label. The
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upper and lower sections of the softkey label graphically represent where the
plotter output will be located.

For a multipen plotter, the pens of the plotter draw the different components
of the screen as follows:

Pen
Number Deseription
i Draws the annotation and graticule.
2 Draws trace A.
3 Draws trace B.
4 Draws trace C and the display line.
5 Draws user-generated graphics.

: (PLT should be underlined), and
Printing is usually faster than plotting, but plotting provides higher resolution
output. The analyzer works with plotters such as the HP 7440A.

Figure 7-3 shows the rear view of a typical printer/spectrum-analyzer
configuration.

) | oS

s

%

=0

=]

Figure 7-3. Connecting a Printer to the Analyzer

Printing and plotting require an optional interface. Generally, spectrum
analyzers with HP-IB set the plotier address to 5 and the printer address to 1.
Analyzers with RS-232 must have the baud rate set according to the printer
or plotter being used. The programming manual that comes with the optional
interfaces detail peculiarities of the different interfaces, Refer to the HP 8590
Series Programming Manual for more information.

is available for Option 021 or 023 only. changes between
a printer and plotter (if you have an Option 021 or 023). For example, if
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you have been printing and want to do a plot, press
underline PLT before pressing (COPY].

controls use of some of the correction factors. When ON is underlined,
correction factors are used and CORR appears on the display. When OFF is
underlined, correction factors are not used. Turning the correction factors off
degrades amplitude accuracy.

Note

Correction factors must be on for the analyzer to meet its specified
performance.

changes the horizontal screen position of the analyzer display. Press
JRE if you want the analyzer to use this position when power is turned

Oil.

changes the vertical position of the analyzer’s screen. Press
want the analyzer to use this position when power is turned on.

changes the display of the date from a month-day-year format to
onth-year format. It is set to month-day-year format by

changes the amplitude units to dBm for the current setting (log or linear).
changes the amplitude units to dBmV for the current setting (log or linear).
changes the amplitude units to dBuV for the current setting (log or linear).

accesses the predetermined correction factors. A special pass code is required
for use. See Chapter 8 for more information.

resets the analyzer configuration to the state it was in when it was originally
shipped from the factory. See Table 7-5 for the defaunlt user-configuration
values set be DEF
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Table 7.5, Default Configuration Values

Configuration Befault Value
Analyzer address (Option 621) i8
Copy device printer
CRT position (Horizontal and Vertical) | cal store values
Printer address (Option 021 or 023) 1
Plotter address (Option 021 or 023) 5
Baud rate (Option 023) 1200
External preamp 0dB
Save Jock (internal states or traces) Off
Printer black and white printer
Prt menu on
Plots per page 1
Time/date display on
Bate mode menth-day-year format
Prefix {blank)
Analyzer state PRESET

function allows you to delete an item from analyzer memory or a file from
the memory card. is not available for deleting state or trace

\LOG REG] ). Use the step keys to
ry and use the knob to select the file or
LE causes a message to appear on the

data from analyzer memory (see 1
view different sections of the di
item to delete. Pressing

en, IF YOU ARE SURE, PRESS KEY AGATN TO PURGE DATA. Press
2 again if you want to delete the memory item.

Deleting items from analyzer memory beginning with an underscore is not
recommended and may have unexpected results. Items beginning with an
underscore are used by the analyzer.

ine entry with the segment number highlighted. Press
hen enter the segment number to select the limit-line entry

deletes limj

for deletion,

finds and displays the frequency and amplitude differences between the two
highest-amplitude si erforms the following key sequence:

is available if Option 102 is installed. DEMGD accesses the softkeys controlling

demodulation functions, speaker, squelch level, FM gain, and dwell time.

is available if Option 102 is installed. |
amplitude and frequency demodulation.

Activating AM detection turns off FM demodulation (if it is on}. When the
frequency span is greater than 0 Hz, a 30 kfz resolution bandwidth is used
during demodulation, regardless of the screen annotation. When the span is
equal to 0 Hz, the displayed bandwidth is used.
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(DisPLAY ]

Turning FM demodulation on turns off AM demodulation (if it is on). When
the frequency span is greater than 0 Hz, a 100 kHz bandwidth is used during
the demodulation, regardless of the screen annotation. When the span is

equal to 0 Hz, the displayed bandwidth is used.

is available if Option 102 is installed. DEMOD ON OFF turns the AM or FM
demodulation on or off. If the analyzer is in a nonzero span, a marker is
placed at center screen (if an on-screen marker is not already present). The
marker pause is enabled to the current dwell time value. Demodulation takes
place on any signal indicated by the marker position during the marker pause.
There is no change to the display during marker pause, but the demodulation
signal is present on the AUX VIDEC OUT. Also see “SPEAKER ON OFF.

F selects the sample peak detector for AM demodulation,
the FMV detector for FM demodulation. If the analyzer is in zero span,
demodulation is done continuously with or without an on-screen marker.

selects between sample and peak detection. When sample detection is
selected, SHPL appears in the upper-left corner of the screen. When peak
detection is sclected, PEAK appears in the upper-left corner of the screen.

In sample mode, the instantaneous signal value at the present display point is
placed in memory. Sample detection is activated automatically for noise level
markers, during video averaging, and for FFT measurements. Peak detection
obtains the maximum video signal between the last display point and the
present display point and stores this value in the trace memory address.
(PRESET) and power-on select peak detection.

accesses softkeys that activate the display line and threshold, allow title and
prefix entry, and control the display of the graticule and screen annotation.

displays the status (high = 1 orlow =0 in TTL) of the auxiliary connector
input (control line T), on the analyzer screen.

allows you to dispose of
memory. Pressing DISPL
on the analyzer ser )
DATA. Press DISPOS

programs and variables in analyzer
LM causes a message to appear

DISPOSE JSER MEM again if you want to dispose of all the
user-defined programs and variables. If you do not want to dispose of
all the user programs, press a function other than POSE U

POSE USER KEM does not dispose of limit-line tables or amplitude
ection factors in analyzer memory.

Note

Use ETE FI to delete stored programs or variables from analyzer
memory selectively.
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activates an adjustable horizontal line that is used as a visual reference line.
The line, which can be used for trace arithmetic, has amplitude values that
correspond to its vertical position when compared to the reference level. The
value of the display line appears in the active function block and on the left
side of the screen. The display line can be adjusted using the step keys, knob,
or numeric keypad. To deactivate the display line, press
that OFF is underlined. (Also see “VIDEQ.”) ‘

sets the dwell time for the marker pause, during which demodulation can take
place in nonzero span sweeps (for Option 102 only). The dwell time can be
set from 2 ms to 100 s.

’s screen and restores the menu
‘ when all the limit-line values

erases the Iirr;'
accessed by LIMI
have been entered.

 table from the anal
i Use o

allows you to view the flatness data. This is a service calibration function and
is designed for service use only.

u to edit the current limit-line table(s) by accessing

allow
5 . Use

dispose of the current limit-line table.

allows you to view or edit the lower limit-line table. Up to 20 entries are
allowed for the lower limit-line table, With the lower limit-line table format,
the coordinates for the lower limit-line are specified (but not for the upper
limit-line). Even if upper limit-line values exist or the values had been entered
as an upper and lower limit-line table, the lower limit-line values are treated
as a separate table from the upper limit-line values. The lower limit-line
entries can have independent frequency and amplitude coordinates from upper
limit-line table entries.

allows you to view or edit the upper and lower limit-line tables by entering

a middle amplitude value and an amplitude deviation. Up to 20 entries are
allowed for the upper and lower limit-line tables. Like the upper and lower
limit-line table format, the mid/delta limit-line table format provides a means
of specifying the upper and lower limit-lines at the same time. Unlike the
upper and lower table format, the amplitude values are specified as a middle
amplitude value with a delta (the upper and lower limit-lines are drawn an
equal positive and negative distance from the middle amplitude). With the
mid/delta format, the frequency and the middle amplitude plus the delta
comprise the upper limit-line; the frequency and the middle amplitude minus
the delta comprise the lower limit-line. The difference between the mid/delta
and the upper/lower format is the way the amplitude values are entered;

the frequency coordinate begins a segment regardless of the format chosen,
The mid/delta format can be used if the upper and lower limit-lines are
symmetrical (with respect to the amplitude axis).

allows you to view or edit the upper and lower limit-line tables. Up to 20
entries are allowed for the upper and lower limit-line tables. With the upper
and lower limit-line table format, the upper and lower limit-lines can be
entered at the same time. With the upper and lower limit-line format, the
frequency, upper amplitude, and lower amplitude are specified. The frequency
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and upper amplitude comprise the coordinate point for the upper limit-line,
the frequency and lower amplitude value comprise the coordinate point for
the lower limit-line. It is not necessary to specify both an upper and lower
amplitude component for every frequency compenent.

allows you to view or edit the upper limit-line table. Up to 20 entries are
allowed for the upper limit-line table. With the upper limit-line table format,
the coordinates of the upper limit-line are specified (but not for the lower
limit-line). Even if lower limit-line values exist or the values had been entered
as an upper and lower limit-line table, the upper limit-line values are treated
as a separate table from the lower limit-line values., The upper limit-line
entries can have independent frequency and amplitude coordinates from lower
limit-line table entries.

selects upper or lower limit-line tables.

executes the remote commands that appear in the screen title. See “Entering
litude Correction Factors” in Chapter 5 for information about using
ITLE to enter amplitude correction factors.

is a service calibration function and
is designed for service use only.

returns the analyzer to the state it was in before the current catalog function
was invoked.

removes the screen annotation left by

activates the trigger condition that allows the next sweep to start when an
external voltage (connected to the EXT TRIG INPUT on the rear panel)
passes through approximately 1.5 volts, becoming positive. The external
trigger signal must be 3 0 V to +5 V TTL signal.

is similar to REF . Tt adds a positive or negative preamplifier
gain valu which is subtracted from the displayed signal. Unlike

T, attenuation may be changed depending on the preamplifier
gain entered. A preamplifier gain offset is used {or measurements that require
an external preamplifier or long cables. The offset is subtracted from the
amplitude readout so that the displayed signal level represents the signal level
at the input of the preamplifier. The preamplifier gain offset is displayed at
the top of the screen and is removed by entering zero. The preamplifier gain
offset is entered using the numeric keypad.

TQRE if you want the analyzer to use the current preamplifier
_power is turned on. Preamplifier gain offset is set the zero by
G. |

transforms zero span data into the frequency domain using a fast Fourier
transform. After using the FFT function, the display is always in log mode,
10 dB per division and in single sweep triggering. After using the FFT
function, the markers are still in FFT mode for use in evaluating the data.
The markers must be turned off before attempting to use them in the usual
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manner. See Chapter §, “Measuring Amplitude Modulation with the Fast
Fourier Transform Function,” for more information.

draws a zero-slope line between the coordinate point of the current segment
and the coordinate point of the next segment, producing limit-line values
equal in amplitude for all frequencies between the two points. If the
amplitude values of the two segments differ, the limit line “steps” to the value
of the second segment.

accesses EB‘I FL&TKESS’ which allows you view the flatness and gain
correction factors stored in the analyzer’s memory. This is a service
calibration function and is designed for service use only.

is available with Option 102 only. Fi ¥ adjusts the top-to-bottom screen
deviation from center screen of the signal (FM demodulation only). The range
for FM gain is from 10 kHz to 500 kHz. The default value is 190 kHz.

formats a card in logical interchange format (LIF). The memory card is

formatted with the volume label “HP859X.” Pressing F ] causes a
message to appear on fzhe analyzer screen, IF Y0U ARE SU KEY AGAIN
TO PURGE DATA. Press 1 again if you want to format the memory
card. - deletes data stored on the memory card.

activates the trigger condition that allows the next sweep to start as soon as
possible after the last sweep.

adds an offset value to the frequency readout to account for pre-analyzer
frequency conversions. Offset entries are added to all frequency readouts
including marker, start frequency, and stop frequency. Entering an offset daoes
not affect the trace. Offsets are not added to the span. Frequency offsets are
entered with the numeric keypad.

When a frequency offset is entered, its value is dis
screen (as opposed to reference level offsets, whi
side of the screen). To eliminate an offset, press
(PRESET) also sets the offset to zero,

activates the center frequency or start frequency function and accesses the
menu with the frequency functions. The center frequency or start frequency
value appears below the graticule on the screen.

Although the spectrum analyzer allows entry of frequencies greater than the
specified frequency range, using frequencies greater than the frequency span of
the analyzer is not recommended and is not guaranteed to meet specifications.

When changing both the center frequency and span, change the frequency first
since the span can be limited by the frequency value,

changes the analyzer span to full span. For the HP 8591A, full span is 0 to
1.8 GHz. For the HP 8593A, full span is 2.75 to 22 GHz. For the HP 85934,
keeps span within the current harmonic band if harmonic band

lock is on,
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accesses the softkey menu for selecting screen title or prefix characters G
through L.

turns the screen graticule on and off. This is helpful when alternative graphics
are drawn on the screen through a remote controller and during plotting,
when a graticule is not required.

sets the input impedance for voltage-to-power conversions. The impedance
you select is for computational purposes only, since the actual impedance is
set by internal hardware of 50 (exaept for Option 001). The preset value
is configurable with a servi Select the computational input
impedance by pressing 5, or entering 75 or 50 using the
numeric keypad.

selects between analyzer memory and the memory card for the save and recall
functions.

recalls the saved analyzer state from the selected state register. Recalling a
state from the analyzer memory displays th - and date when the state
data was stored, To recall a state, press I 213 and use the
numeric keypad to enter a state register number (vahd state register numbers
are 1 through §). State register 9 contains a previous state, state register 0
containg the current state.

accesses a softkey menu which allows you to select the trace in which the
trace data is to be recalled (trace A, trace B, or trace C), recall the current
limit-line tables, or recall amplitude correction factors. When recalling a
trace, select the trace in which the trace data is to be recalled, enter the
trace register number, and press (ENTER} When recaﬂmg hmit line ta,bleq or
amplitude correction factors, press L ___________ ; 1
respectively, enter the trace reglster namber and press (ENTE]

trace registers numbers are 0 through the maximum register number The
maximum register number is the number displayed after MAX REG # = during a
save or recall operation. If a screen title is present, it is recalled with the trace
data (but not limit lines or amplitude correction factors). If the screen title
does not exceed 34 characters, the time and date when the data was stored
will also be displayed.

INVALID SAVEREG is displayed if data has not been stored in the trace register.
'

When accessed by (SAVE), | . stores the current limit-line table(s)
in analyzer memory or on the memory ‘card. When accessed by (RECALL),

S recalls limit-line table(s) from analyzer memory or the memory
card. See “To Save a Limit-Line Table or Amplitude Correction Factors” or
“To Recall Limit-Line Tables or Amplitude Correction Factors” in Chapter 5
for more information.

accesses the limit-line menus.

When accessed by {i

allows you to choose fixed or relative type of limit lines. The fixed (FIX)
type uses the current limit-line as a reference for fixed frequency and
amplitude values when activated. The relative (REL) setting causes the
current limit-line value to be relative to the displayed center frequency and
reference-level amplitude values. For example, if a limit line is specified as
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fixed, entering a limit-line segment with a frequency coordinate of 300 MHz
displays the limit-line segment at 300 MHz. If the same limit-line table is
specified as relative, it is displayed relative to the analyzer’s center frequency
and reference level. If the center frequency is at 1.2 GHz, a relative limit-line
segment with a frequency coordinate of 300 MHz will display the limit-line
segment at 1.5 GHz. If the amplitude component of the relative limit-line
segment is —10 dB, then —10 dB is added to the reference level value to
obtain the amplitude of the given component (reference level offset included).

RELATIVE is displayed in the limit-line table when the limit-line type is
relative; FIXED is displayed when limit-line type is fixed.

A limit line entered as fixed may be changed to relative, and one entered as

relative may be changed to fixed. When changing between fixed and relative
limit-lines, the frequency and amplitude values in the limit-line table change
so that the limit line remains in the same position for the current frequency

and amplitude settings of the spectrum analyzer.

turns the limit-line testing and the limit lines on or off. When limit-line
testing is enabled, every measurement sweep of trace A is compared to the
limit Hines. If trace A is at or within the bounds of the limit lines, LIMI
PASS is displayed. If trace A is out of the limit-line boundaries, LIMI FAIL is
displayed.

activates the trigger condition that allows the next sweep to be synchronized
with the next cycle of the line voltage.

When the memory card is selected, any of the catalog functions

b 9 B i
LOAD FILE FILE loads 2 file from the memary card into analyzer
memory. When cataloging analyzer memory with C& EGL )

- can be used to recall the contents of a state or trace register into

analyzer memory. To use 1 E, use the step keys to view sections

of the directory, and use the knob to select a file for the load file function.
Trace data is loaded into trace B. See “CATALOG CARD” and “CATALOG
REGISTER.”

Note

is not recommended for recalling limit-line tables or
amplitude correction factors stored in analyzer memory.

(LOCAL)

Pressing (LOCAL) after the analyzer has been placed in the remote
mode places the analyzer in the local mode and enables front-panel control.
During remote operation, R appears in the lower-right corner of the screen
indicating remote and talk. A T or L may appear during remote operation,
indicating talk or listen. Pressing the (CONFiG) key removes the R symbol in
the lower-right corner.
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is available for HP 8591A with Option 010 or 011 only. |
allows the user to adjust the frequency of the tracking-generator oscillator
manually using the step keys or knob. The tracking adjust is tuned to
maximize the amplitude of the trace.

Tracking error occurs when the output frequency of the tracking generator is
not exactly matched to the input frequency of the spectrum analyzer. The
resulting mixing product from the spectrum analyzer input mixer is not at
the center of the IF bandwidth. Any tracking errors may be compensated for
through manual adjustments of the tracking generator’s oscillator, or through
an automatic tracking routine, T :

keeps the active marker at the requested amplitude on the screen. Once
activated, the marker remains at the amplitude selected by the step keys,
knob, or numeric keypad, even as the signal frequency is changed. The
marker will be placed at the lefimost signal at that amplitude. If no signal
exists at that amplitude, it will be placed above the highest signal amplitude
(or below the lowest trace element if it is below all trace elements). When

a marker delta is active in addition to marker amplitude, the behavior of
the active marker is useful for measuring signal bandwidths. ¥ mple,
place a marker 20 dB below the peak of a signal, press |

The marker readout shows the 20 dB bandwidth.

changes the analyzer settings so that the frequency at the matrker becomes the
center frequency. ‘

assigns the frequency value of the active marker to the center frequency step
size. Press (FREQUENCY ), CF STEP AUTO MAN to view the step size. If marker
delta is active, the step size will be o the frequency difference between the

markers,

activates a second marker at the position of the first marker. (If no marker is
present, two markers appear at the center of the display.) The amplitude and
frequency of the first marker is fixed, and the second marker is under your
control. Annotation in the active function block and in the upper-right corner
of the screen indicates the frequency and amplitude differences between the
two markers.

If there are already two markers when ' is pressed, the
nonactive marker disappears, the active marker becomes a reference marker,
and the delta marker becomes the active marker.

activates a single frequency marker at the center frequency on the active
trace if there is no on-screen marker. If there is an on-screen marker before
the MARKER NORMAL function is enabled, a frequency marker is enabled
at the position of the first marker. Use the data controls to position the
marker. Annotation in the active function block and in the upper-right
corner indicates the frequency and amplitude of the marker. The marker
stays on the tr t the horizontal screen position where it was left unless
or a “marker to” function
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) is engaged. L turns off M

changes the analyzer settings so that the amplitude at the active marker
becomes the reference level.

turns off all markers, including signal track and the demodulation at
the marker (for Option 102, if demodulation has been enabled). Marker
annotation is removed.

updates each trace point of trace A with the maximum level detected at each
point during successive sweeps.

updates each trace point of trace B with the maximum level detected at each
point during successive sweeps.

lets you change the maximum input mixer level in 10 dB steps from —10
dBm to —1080 dBm. The mixer level is equal to the reference level minus
the attenuator setting. As the reference level changes, the input attenuator
setting is changed to keep the power levels less than the selected level at the
input mixer. (PRESET ) resets the maximum input mixer level to —10 dBm.

and the user

ment. If no keys have been defined in the user menu, B
displayed. See HP 8590 Series Specirum Analyzer Programming Manual for
more information about defining keys in the user menu.

updates each trace point of trace C with the minimum level detected at each
point during successive sweeps.

moves the active marker to the minimum detected amplitude value,

reads out the average noise level referenced to a 1 Hz noise power bandwidth
at the marker position. If no marker is present, a marker appears at the
center of the screen. The root-mean-square noise level, normalized to a 1 Hz
noise power bandwidth, is read out. The sample detector is activated.

stops the analyzer sweep at the marker position for the duration of the dwell
time.

The dwell time can be set from 2 milliseconds to 108 seconds.

accesses the marker functions. Markers are diamond-shaped characters

that identify points of traces and allow the traces to be manipulated and
controlled on the screen. During manual operation, two markers may appear
on the &mplay simultaneously; only one can be controlled at a time. The
controlled is called the “active” marker. ) activates the

(read “marker to”) calls up the softkeys for the transfer of marker information
directly into other functions.
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turns on the marker counter when ON is underlined. If no marker is active
before } OFF is pressed, a marker is activated at center screen.

{so that OFF is underlined), to turn the marker

counter off. Use € to change the marker counter resolution
to an uncoupled value. The ratio of the resolution bandwidth to span must
be greater than 0.01 for the marker function to work properly. DECR SPAN
appears on screen if the bandwidth to span ratio is less than 0.01.

Press |

sets the start and stop frequencies to the values of the delta markers. The
start and stop frequencies will not be set if the delta marker is off.

accesses the softkey menu for selecting screen title or prefix characters M
through R.

changes the softkey menus for the S

accompanying the HP 8571 1A Cable Televls;on Measurements Card, the HP
85712A EMI Diagnostics Measurements Card, or the HP 85713A Digital
Radio Measurements Card for information about these other modes of
operation.

clears the limit-line table. Pressing EE %’EXT" causes the message to
be displayed IF YOU ARE SURE, PRESS KEY AGAIN TD PURGE DATA. Press
again to clear the limit- hne table. Use " to save the

lzmlt line ta,bIe, then use NE_ T to clear the hmit line table.

places the marker on the next highest peak. The signal peak must exceed
the threshold value. (Alsc see “PEAK EXCURSN” and “THRESHLD ON
OFF.”)

moves the marker to the next peak to the left of the current marker. The
signal peak must exceed the threshold value. ¥ there is no peak to the left,
the marker will not move. (Also see “PEAK EXCURSN” and “THRESHLD
ON OFF.")

moves the marker to the next peak to the right of the current marker. The
signal peak must exceed the threshold value. If there is no peak to the right,
the marker will not move. (Also see “PEAK EXCURSN” and “THRESHLD
ON OFF.”)

subtracts trace B from trace A and adds the result to the display line. The
result is displayed in trace A. The trace data is normalized with respect to the
display line even if the value of the display line is changed. This function is
executed on all subsequent sweeps until it is turned off. A minus sign ()
appears between the trace A status and the trace B status in the screen
annotation while the function is active. To deactivate K

so that OFF is underlined.

press

ZE OW OFF is useful for applying correction data to a trace. For
example, store a measurement sweep of the response of a system in trace B.
Trace A can be used the response of the system after a device
is added. Use WO * to subtract the system response from the
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response with the device under test in order to characterize the response of a
device under test.

displays the display line and makes the display line function active. The trace
data is normalized with respect to the display line even if the value of the
display line is changed.

is displayed if key number 1 has not been defined by the user. Key number 1
can be defined by remote programming commands (KEYCMD or KEYDEF).

is available if Options 101 and 102 are installed. allows you to
WTSC alters the TV line n
analyzer triggers on mtemal}y, the Eme number displayed by T

trigger on the NTSC video format.

does not change. KTSC changes the video modulation to negamve use

: POS} if positive video modulation is required.

is available for Option 021 or (23 only. allows a printer
output to an-HP PaintJet printer. The traces are displayed in orange (trace
A), blue (trace B), and red (trace C). The graticule, annotation, and user
information are displayed in black.

is available if Optious 101 and 102 are installed.
the PAL video formats. £
on internally; the line number displayed by

fj alters the TV line number the analyzer triggers

" does not change.
(POS) if

changes the video modulation to negative; use TEI
positive video modulation is required,

is available if Options 101 and 102 are installed. It allows you to trigger
on the PAL-M video formats, __Hfj alters the TV line number the

analyzer triggers on internally; the line number displayed by

does not change. m? changes the video modulation to negative; use

5 (POS) if positive video modulation is required.

sets the minimum amplitude variation of signals that the marker can identify
as a peak. If a value of 10 dB is selected, the marker moves only to peaks that
rise and fall more than 10 dB above the threshold line (or the noise floor of
the display). Pushing (PRESET) or turning on power resets the excursion to 6
dB, and the threshold to 70 dB below the reference level,

Note When a peak has a lump on its skirt that is peak excursion above the
threshold, it is considered a peak in its own right only if it has a peak
excursion drop on both sides. Two peaks that are so close that only a valley
divides them are not differentiated if the valley is not peak-excursion deep.

When the peak excursion value is less than 6 dB, the marker-peaking
functions may not recognize signals less than 6 dB above the noise floor. To
correct this, when measuring signals near the noise floor, the excursion value
can be reduced even further. To prevent the marker from identifying noise as
signals, reduce the noise floor variance to a value less than the peak excursion
by reducing the video bandwidth or using video averaging.
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accesses the softkeys under (PEAK SEARCH] (see “PEAK SEARCH” below).
Pressing PEAK MENU instead of (PEAK SEARCH] lets you use the peak search
functions without initiating a new peak search.

PEAK SEARCH)

automatically places a marker on the highest amplitude of
the marker’s amplitude and frequency, and accesses MA

ELTA, NEXT PEAK, NEXT PK RIGHT, HEXI

finds and displays the frequency and amplitude differences between the
highest and lowest signals. AS performs the following routine:

(PEAK SEARCH J, 1

lowest detectedﬂs;gnal, ”

4, and then moves the second marker to the

i accesses the menu to

is available for Option 021 or 023 only. }
ns. {Option 021 or 023 only.)

address the plotter and select from plotter

pt

DDRESS changes the HP-IB

is ‘available for Option 621 only. P
address of the plotter. The plotter address is set to & by

selects the position of the plotter output. The highlighted portion of the
softkey label indicates where the plot is to be output on the page. This
function appears only if two or four plots per page are selected using

is available for Option 021 or 023 only. PLTS!P _______ 4 allows you to plot a
full-page, half-page, or quarter-page. Selecting two plots per page requires a
plotter that has the rotate command (RO). It will be set to a full-page output

by &

specifies a limit value for the coordinate point, and no other frequency points,
so that a POINT segment specifies a limit value for a single frequency.

For an upper limit-line, a POINT segment is indicated by a line drawn

from the coordinate point, vertically off the top of screen. For a lower
limit-line, a POINT segment is indicated by a line drawn from the coordinate
point, vertically off the bottom of screen. The POINT segment type is
generally used as the last segment in the limit-line table. However, if the last
segment in the table is not of the POINT segment type, an implicit point is
automatically added at the right-hand side of the screen. If a visible POINT
segment at the right-hand edge of the display is not desired, add an explicit
last point segment to the limit-line table that is higher in frequency than the
stop frequency.

is available for P 8593A only. It enables default preselector data for bands
1 through 4 to allow maximum frequency response without peaking the
preselector.

To meet the response specificati f Table 1-3, the CAL YTF routine should

be performed before using

is available for HP 8593A only. It optimally centers the preselector on a
given signal for the most accurate measurement of amplitude. The maximum
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response found for the frequency at the marker determines the future
adjustment values provided to the preselector,

provides a convenient starting point for making most measurements. Pressing
displays the operating modes available for your analyzer as softkey
functions. (See “Modes” for more information.) See Table 7-6 for the
conditions established by pressing (PRESET J

(eRESET)

The key performs a processor test, but does not affect CAL data.
(PRESET)

clears both the input and output buffers, but does not clear trace
B. The amplitude values of trace C are set to the reference level. Amplitude
correction factors are turned off. Limit-line testing is turned off, but the
limit-line tables remain in analyzer memory. The status byte is set to 0.
affects all operating modes. {See “Modes” for maore information
about other operating modes.)

(PRESET ] erases all “on time” functions—ONCYCLE, ONDELAY, ONEQS,
ONMKR, ONSRQ, ONSWP, ONTIME, and TRMATH. These are

remote programming commands. See HP 8580 Series Spectrum Analyzer
Programring Manual for more information.

Turning the analyzer on performs an instrument preset. In addition to
performing an instrument preset, turning on the analyzer fetches (CAL) data,
completes a processor test; clears trace B, trace , and both the input and
output buffers; turns off amplitude correction factors: turns off limit-line
testing; and sets the status byte to 0. The last state of the analyzer (before

it was switched off ) is recalled, unless POWERQON IP has been executed. See
“Changing the Analyzer’s Power-QOn State” in Chapter 5 for more information.

Note

Table 7-6. Preset Conditions

Preset Condition

HP 8591A

HE 85334

A—-B->A

off

off

Amplitude correction factors

off

off

Amplitude units

default values

default values

Annotation and graticule on on
Attenuation 10 dB (auto-coupled} 10 dB (auto-coupled)
Center frequency 900 MHz 12.38 MHz

CF step size

16% of span

10% of span

Coupled functions

all set to AUTO

all set to AUTC

CRD INTRNL INTRNL INTRNL
Demodulation off off
Detector positive peak positive peak

Display line level

2.5 graticule divisions below
reference level, display off

2.5 graticule divisions below
reference level, display off

Frequency offset

6 Hz

0 Hz

Limit-line testing off off

Log scale 10 dB/division 10 dB/division
Marker counter off off

Marker counter resolution auto-coupled auto-coupled
Markers off off
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Table 7-6. Preset Conditions (continued)

Preset Condition HP 8591A HP 85%93A

Mixer level ~10 dBm —10 dBm

Operating mode spectrum analyzer | spectrum analyzer

Preselector peak reset reset

Reference level 0 dBm 0 dBm

Reference level offset - g 1

Resclution bandwidth 3 MHz (auto-coupled) 3 Mz (auto-coupled)

Span 1.8 GHz 19.25 GHz

SRQ mask octal B0 octal 50

Siart frequency 0 Hz 2.75 GHz

Stop frequency 1.8 GHz 22 He

State registers 1—8 unaffected unaffected

Sweep continious continuous

Sweep time 20 ms (auto-coupled) 385 ms, full span

{auto-coupled)

Threshold level one graticule above baseline, |one graticule above baseline,
display off display off

Title cleared cleared

Trace A clear-write clear-write

Trace B store-blank ' store-blank

Trace C store-blank, at reference level | store-blank, at reference level

Trace registers unaffected unaflected

Tracking generator (Option |off off

010 or 011 only)

Trigger free run free run

VBR/RBW ratio 0.3 0.3

Video averaging oft off

Video bandwidth I MHz (auto-coupled) 1 MHz (auto-coupled}

ly to be preset; it will not affect the

allows the spectrum analyzer m
performs a subset of the following

other operating modes. }
PRESET functions:

Table 7-7. Preset Spechrum Conditions

Preset Spectrum Condition HP 853814 HP 85334
A-B->A off off

Annotation and graticule Jon on

Center frequency 900 MHz 12.38 Mz
Coupled functions all set to AUTO | all set to AUTO
Detector pasitive peak positive peak
Display line off off

Limit-line testing off off

Log scale 10 dB/div 10 dB/div
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Table 7-7. Preset Spectrum Conditions {continued)

Preset Spectrum Condition HP 85014 HP 85834
Marker counter off off

Marker counter resolution |2 kHz (auto-coupled) | 2 kHz (auto-coupled)
Markers off off

Reference level (0 dBm ¢ dBm
Resolution bandwidth 3 MHz 3 MHz

Span 1.8 GH= 19.25 GHz

Start frequency G Hz 2.75 GHz

Stop frequency 1.8 GHz 22 GHz

State registers 1—8& unaffected unaffected
Sweep continuous continuous
Sweep fime 20 ms 385 ms, full span
FThreshold off off

Trace A clear-write clear write

Trace B store-blank store-blank
Trace C store-blank store-blank
Trace registers - unaffected unaffected
TFrigger free free

Video averaging off off

Video bandwidth 1 MHz 1 MHz

In addition, PRESE PE':"'E‘J&UH_ erases user-generated graphics and blanks the
active functmn block on the analyzer screen. If the analyzer is an HP 8593A,
the harmonic bdnd lock is turned off.

i erases ONEOS, ONSWP, and TRMATH. These are
ote programmmg commands; see HFP 8590 Series Spectrum Analyzer
Programming Manual for more information.

is available for Option 021 or 023 only. It accesses the softkey functions that
address the printer, select from a black and white print or a color print (a
color print requires an HP PaintJet printer), and reset the printer. (Option
021 or 023 only.)

is available for Option 021 only. S allows you to change
the HP-IB @ddress of the printer. The printer address is set to 1 by

prmter paper %houié be at the top of the form before using this functlon
This function may not work with printers that are not recommended (see
“Accessories” in Chapter 1 for recommended printers).

is available for Option 021 or 023 only. allows you to print
the softkey labels along with the analyzer display when using m in a print
s set to on with

configuration. P
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clears the limit-line table. Pressing - causes the message to
be displayed IF YOU ARE SURE, PRESS KEY AGATN TO PURGE DATA. Press
. again if you wish to clear the current limit-line table. Use

if you wish to save the current limit-line table, and then use  ~
; - to clear the current limit-line table.

activates (ON) or deactivates (OFF) the power-sweep function, where the
output power of the tracking generator is swept over the power-sweep range

chosen. The value of the power-sweep range is displayed in the active function
block when } is turned on. The available power-gweep range

is a function of the |

0 setting. S must be

manually set (decoupled) for ﬁéwer sw;s;é:eps,

For a given source attenuation setting, the maximum specified power sweep
range is given by the following:

Power Sweep Range = (—15 dBm minus source attenuation setting) to (0
dBM minus source attenuation setting).

For example, if the source attenuation setting is 20 4B, the maximum power
sweep range is from 35 dBm (~15 dBm — 20 dB) to —20 dBm (0 dBm —

20 dB). The starting power level is the source power setting. The ending
power level is the sum of the source power setting plus the source power sweep
setting. Source power sweep may be set as high as 20 dB, but performance is
specified only up to 15 dB.

The output power of the tracking generator is swept according to the sweep
rate of the spectrurn analyzer. The output power is always swept from the
source power setting to a higher power setting (negative source power sweep
values are not allowed). Refer to Tabie 1-2 for more information regarding
source power and source attenuation relationships.

Power-sweep measurements are particularly useful in making gain compression
or output power versus frequency measurements.

accesses softkey menus that allow you to recall data from the memory card or
analyzer memory. When INTRNL is selected, states, traces, limit-line tables,
amplitude correction factor can be recalled from analyzer memory. When
CRD is selected, states, traces, limit-line tables, and amplitude correction
factors, and downloadable programs can be recalled from the memory card.

Tn addition, (EECALL) accesses the cataloging functions to catalog the saved
data in analyzer memory or the memory card.

recalls limit-line table(s) from the current mass storage device (analyzer
memory or memory card). To verify the current mass storage device, press
RECALL L. . If MAX REG # appears on the analyzer display, the current
mass storage device is analyzer memory. If PREFIX=is displayed, the :
card is the mass storage device. Press (SAvE]} or [RECALL], to
change the current mass storage device. To recall a limit line, enter the
register number the limit-line table(s) was saved under, then press (ENTER}
When recalling a limit line from the memory card, it may be necessary the
change the current prefix to the prefix with which the limit line was stored.
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Use HGE PREK] to change the current prefix. When saved in analyzer
memory, the register number is restricted to 0 and the number indicated by
HAX REG # =. The screen title is not recalled with the limit-line tables.

Note

The upper limit-line is stored in trace B and the lower limit-line is stored
in trace C. When saving or recalling limit lines, both the upper and lower
limit-lines are saved or recalled, regardiess of the status of trace B and trace

C.

is activated when (AMPLITUDE] is pressed. The reference level is the amplitude
power ot voltage represented by the top graticule line on the screen. Changing
the value of the reference level changes the absolute amplitude level (in dBm)
of the top graticule line.

adds an offset value to the displayed reference level, Offsets are entered with
the number/units keypad. Entering an offset does not affect the trace or the
attenuation value. Reference level offsets are used when gain or loss occurs
between a device under test and the spectrum analyzer input. Thus, the
signal level measured by the analyzer is the level at the input of an external
amplitude conversion device. When an amplitude offset is entered, its value
is displayed on the left side of the screen {as opposed to frequency offsets
which are displayed at the bottom of the screen). To eliminate an offset,

press '

FFSE?g 0 {—dBm}or {1dBm}. (PRESET ) also sets the offset to
zero. Reference level offsets are entered vsing the numeric keypad. See also
“PREAMP GAIN.”

changes the analyzer’s 3 dB IF bandwidth to 1 kHz, 3 kHz, 10 kHz, 30 kHz,
100 kHz, 300 kHz, 1 MHz, 3 Mz, or 5 MHz. As the RES BW is decreased,
the sweep time is increased to maintain amplitude calibration. To indicate
that it is not coupled, a “#” mark appears next to RES B¥ on the screen. To
recouple the RES BW, press & T0 WAN so that AUTO is underlined.
The resolution bandwidth can be changed using the step keys, the knob, or
the numeric keypad.

E provides
mbols. To access
these additional characters, press RPG TITLE. When RPG 1 is pressed,
a character table appears on the screen. To select a charﬁéf:er, turn the
rotary-pulse generator (RPG) knob to position the cursor under the desired
character and press the (ENTER) key. The step keys move the cursor between
rows. When all characters have been entered, press (HOLD ). All other analyzer

functions are inoperative until (H5LD) is pressed.

accesses softkey menus that allow you to store state data, irace data,
limit-line tables, and amplitude correction factors in analyzer memory; state
data, trace data, limit-line tables, amplitude correction factors, and program
data are saved on the memory card. In addition, (SAVE ] accesses the softkey
menus to catalog the saved data in the analyzer memory or the memory card.
To select saving or cataloging analyzer memory, press INTR 50 that

INTRNL is underlined. To save to or catalog from thémméﬁigfj'f' ard, press
o that CRD is underlined.

provides additional characters for CHAR: GE TITLE .
lowercase letters, numbers, Greek letters, and punctuation sy
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Saving state data saves the analyzer settings (but not the trace data}. Saving
trace data saves the trace data and the state data. Programs (also called
downloadable programs or DLPs), can only be saved to or recalled from the
memory card.

States and traces are saved in analyzer memory even if the instrument is
turned off or (PRESET} is pressed. Eight analyzer memory state registers and
many trace registers are available for the user.

saves the current limit-line table(s) in the current mass storage device
(analyzer memory mory card). To verify the current mass storage
device, press SAVE LIMIT. If MAX REG # appears on the analyzer display, the
current mass storage device is analyzer memory. If PREFIX= i3 displayed,
the memory card is the mass storage device. Press (SAVE] or [RECALL),
IRTH RD. to change the current mass storage device. Press SAY
enter a register number, then press (ENTER] to save the current limit-line table
in analyzer memory or on the memory card. When saved on the memory
card, limit-line tables are stored with “1.7, the prefix, and the register number
entered. When saved in analyzer memory, the register number is saved in

a trace register. Trace register values are restricted to 0 and the number
indicated by MAX REG # =.

The upper limit-line is stored in trace B and the lower limit-line is stored
in trace C. When saving or recalling limit lines, both the upper and lower
limit-lines are saved or recalled, regardless of the status of trace B and trace

C.

locks all the current internal state and trace registers against farther data
: ined. With the state and trace memory locked,
NTRHEL functions are no longer accessible;

F is set to off by

0N OF * is on, none of the state registers can be overwritten,
egister nine. The analyzer automatically updates state
is on.

Note When SAV
including stat
register nine with the last state unless SAY 1

scales the vertical graticule divisions in logarithmic units when LOG is
underlined. When 8 s the active function, the logarithmic
units per division can be changed. Values may range from 1 to 20 dB per
division. When LIN is underlined, the vertical scale is in linear mode. The
reference level value is set to the top of the screen and the bottom graticule
becomes zero volts, (Each division of the graticule is one-eighth of the
reference level in volts.)

always sets the units specified for the current
or powering on the analyzer sets the

Pressing S
amplitude scale. Pressing (PRESET)
default units.
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is available if Options 101 and 102 are installed. It triggers on the SECAM-L
video formats. § alters the TV line number the analyzer triggers

on internally; the line number displayed by T¥
changes the video modulation to positive; use
(NEG) if negative video modulation is required.

allows you to enter the amplitude value for the displayed {(upper or lower)
iimit-line segment. Enter the amplitude value for the frequency using the
knob or data keys of the analyzer. Use (BK 5P) to correct errors.

allows you to enter the delta amplitude value. The middle amplitude value
and the delta amplitude value create an upper and lower limit-line segment,.
Enter the delta amplitude value for the frequency using the knob or data keys
of the analyzer. Use (BK 5P} to correct errors. The default value is 0.

allows you to enter the frequency value for a limit-line segment. Enter the
frequency value for the frequency using the knob or daia keys of the analyzer.
Use (BK SP) to correct errors. Regardless of the table format, a frequency
coordinate must be specified.

Note

There can be only one entry per frequency. Entering two segments with the
same frequency in the same limit-line table is not allowed.

Limit-line data is sorted in frequency order in the limit-line table. The sorting
occurs after you have entered the frequency and at least one amplitude value.

allows you to enter the amplitude value for the lower limit-line segment. Enter
the amplitude value for the frequency using the knob or data keys of the
analyzer. Use {BK SP} to correct errors.

allows you to enter the middle amplitude value. The middle amplitude value
and the delta amplitude value create upper and lower limit-line segments.
Enter the amplitude value for the frequency using the knob or data keys of
the analyzer. Use to correct errors.

allows you to create or edit a limit-line segment. Limit lines are created by
entering frequency and amplitude values into a limit-line table. The frequency
and amplitude values specify a coordinate point from which a limit-line
segment is drawn. The coordinate point is the lowest frequency point of

the line segment. Limit li constructed from left to right. To select a
segment, press SELEC ", the segment number you wish to specify,
then a units key.

Up to 20 segments can be specified per limit-line table.

accesses the softkey menu to select the type of line—a flat line

allows you to enter the amplitude value for the upper limit-line segment.
Enter the amplitude value for the frequency using the knob or data keys of
the analyzer. Use (BKSP) to correct errors.
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accesses several service calibration functions. The service calibration functions
are designed for service use only. Descriptions of the service functions

are available in the service documentation. You can order the service
documentation, HP 8591A Option 915 or HP 8593A Option 915, through
your HP Sales and Service office. The package is described under “Service
Documentation for the P 8591A (Option 915)" or “Service Documentation
for the HP 8593A (Option 915)” in Chapter 1 of this manual.

sets the calibration attenuator error factors (this is not the same as the input
attenuator). This is a service calibration function and designed for service use
only.

sets the date of the real-time clock. Enter the date in the YYMMDD format
using the number keypad and press (ENTER) Valid year (YY) values are 00
through 99. Valid month (MM) values are from 01 to 12, and valid day values
are from 01 to 31.

sets the time of the real-time clock. Enter the time in 24 hour, HHMMSS
format, using the number keypad and enter the time by pressing {(ENTER).
Valid hour (HH) values are from 00 to 23. Valid minute (MM) and second
(SS) values are from 00 to 59.

changes the sweep control to single sweep if the analyzer is in the continuous
sweep mode. It sets up a sweep for the trigger conditions.

displays the number and description of the option(s) installed in your
analyzer, the model number of the analyzer, and the last five digits of the _
analyzer’s serial number. OPTIONS does not display the option number

essing SH - changes the softkey

or description of Option 026, Pr

label to information.

moves the signal nearest to the active marker to the center of the screen and
fixes the signal there. MKR-TRK or CNTR-TRK appears in the upper-right corner
of the display.

SIGNAL TRACK

(SIGNAL TRACK), (PRESET },
track function off.

turn the signal

When signal track is on and the span is reduced, an automatic zoom is
performed: the span is reduced in steps so that the signal remains at the
center of the screen. If the span is zero, signal track cannot be activated.

draws a straight line between the coordinate point of the current segment and
the coordinate point of the next segment, producing limit-line values for all
frequencies between the two points.

(spaN) or

‘SPAN] nd accesses the frequency span functions.
changes the freq'ueﬂ range symmetrically about the center frequency.
The frequency span readout describes the total displayed frequency range;
to determine frequency span per horizontal graticule division, divide the
frequency span by 10.
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finds the highest signal peak on-screen (if an on-screen marker is not present),
places 2 marker on it, turns on the signal track function, and acti he
span function. § { performs the following routine: PEAK

is available with Option 102. It turns the internal speaker on or off. The
volume § the speaker is controlled by the front-panel volume control knob
and | K (when using FM demodulation). There is no output from the

speaker unless demodulation is turned on. (PRESET] sets
ON.

sets the analyzer to the spectrum analyzer operating mode and accesses a
softkey function, P ':

is available with Option 102. It adjusts the squelch level. The squeich level
mutes weak signals and passes strong signals. The squelch level affects the
audio output only. If the internal speaker is on, audio signals are not cutput
unless the signal strength exceeds the squelch threshold. The squelch level
does not affect the rear-panel AUX VIDEQ OUT signal. Squelch level is
indicated on-screen by the unitless numbers ¢ to 100, with 0 being minimum
squelch threshold (all signals are passed), and 100 being maximum squelch
threshold (no signals are passed). The default squelch value is 0.

allows manual adjustment of the tracking generator’s switching attenuator,
It can be adjusted from 0 to 60 dB in 10 dB steps. When auto-coupled,
automatically adjusts the attenuator to yield the source

amplitude level specified by :;__'

s . ' must be
manually set (decoupled) for power sweeps greater than 10 dB.

offsets the displayed power of the source (SRC), the tracking generator. Offset
values may range from —100 dB to +100 dB.

Using the source-power-offset capability of the tracking generator allows you
to take system losses or gains into account, thereby displaying the actual
power delivered to the device under test.

is available for HP 8591A with Option 010 or 011 only. ::
activates (ON) or deactivates (OFF) the output power of the source (SRC),

the tracking generator. The power level can then be adjusted using the data
keys, step keys, or knob. The specified cutput power level is —75 to 0 dBm

(5042), and ~27.2 dBmV to +42.8 dBmV (75Q), with 0.1 dB resolution.

allows the user to set the step size of the source power level, source power
offset, and power-sweep range functions. The step size may be values from
—32.7 dB to 32.7 dB. Default is one vertical scale division.

sets the frequency at the left side of the graticule. The left and right sides of
the graticule sides correspond to the start and stop frequencies. When these
frequencies are activated, their values are displayed below the graticule in
place of center frequency and span.
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r state on the memory card. To save the current
3, use the numeric keypad to enter a number,

state, press STA
and press E. If you want the file name of the stored data to contain a

prefix, use & to enter a prefix before storing the data. If the
state data was stored using a prefix, the file name for the state data consists
of s{prefix).(register number). If no prefix was specified, the file name is
s.(register number).

saves the current analyzer state i selected state register. To save the
current state, press S , and use the numeric keypad tc enter a
state register number (valid state register numbers are 1 through 8).

sets the frequency at the right side of the graticule. The left and right sides of
the graticule sides correspond to the start and stop frequencies. When these
frequencies are activated, their values are displayed below the graticule in
place of center frequency and span.

accesses the softkey menu for selecting screen title or prefix characters S
through X.

he sweep time and the sweep control:

SGL.-

switches the analyzer between the continuous sweep mode and the single
sweep mode. If the analyzer is in the single sweep mode, SGL is underlined.
 to enable a sweep when in single-sweep mode. When

, power on, and select continuous sweep.

triggered.

selects stimulus-response (SR} or spectrum-analyzer (SA) auto-coupled sweep
time. In stimulus-response mode, auto-coupled sweep times are usually much
faster for swept-response measurements. Stimulus-response auto-coupled
sweep times are typically valid in stimulus-response measurements when the
system’s frequency span is less than 20 times the bandwidth of the device
ander test.

selects the length of time in which the analyzer sweeps the displayed
frequency span. In all nonzero frequency spans, the sweep time varies from 20
milliseconds to 100 seconds. In zero frequency span, the fastest sweep time is
15 milliseconds. Reducing the sweep time increases the rate of sweeps. The
sweep time can be changed using the step keys, the knob, or the numeric
keypad.

For Option 101 only: Option 101 provides sweep times from 20 us to 100
seconds in zero span. Fast zero span sweeps are digitized.
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sets a lower boundary to the active trace. The threshold line “clips” signals
that appear below the line when on. The boundary is defined in amplitude
units that correspond to its vertical position when compared to the reference
level.

The value of the threshold appears in the active function block and on the
lower-left side of the screen. The threshold level does not influence the trace
memory or marker position. The peaks found by the markers must be the
peak excursion value above the threshold level. The value of the threshold
level can be changed using the step keys, the knob, or the numeric keypad.

If a threshold is active, press to turn the threshold display

off. The threshold value affects peak searching even when
is off.

accesses the softkey menu to set and display the real-time clock.

turns the display of the real-time clock on and off.
set to on by

accesses the trace softkeys that allow you to store and manipulate trace
information. Each trace is comprised of a series of data points that form

a register where amplitude information is stored. The analyzer updates

the information for any active trace with each sweep. If two traces are
being written to, they are updated on alternating sweeps. {Also see “Screen
Annotation” in Chapter 5.)

(TRACE}

sets up trace A for recalling previously saved trace data into trace A or saving
trace data from trace A.

cts the softkey menu for trace A, trace B, or trace C functions. Press
> until the letter of the desired trace is underlined.

sets up trace B for recalling previously saved trace data into trace B or saving
trace data from trace B.

sets up trace C for recalling previously saved trace data into trace C or saving
trace data from trace C.

begins the process to save trace data, limit-line tables, or amplitude correction
factors on the memory card. Pressing T C accesses a softkey
menu which allows you to select the trace to be saved (trace A, trace B,

T . To save a trace, press

use the numeric keypad to enter a trace
To save limit-line tables or amplitude

y bk o, OF a8
register number, and press

(ENTER]
correction factors, press use the
numeric keypad to enter a trace register number, and press If you
want the file name of the stored data to contain a prefix, use
to enter a prefix before storing the data. If the trace data was g
prefix, the file name is t(prefix) (register number). If no prefix was available,
the data is stored under t_(register number). File names for limit-line tables
and amplitude correction factors are treated the same way as file names for

trace data, except “I” or “a” is used instead of “t.” If a screen title is present
3 p ¥
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it is saved with the trace data. The time and date that the data was stored is
appended to the screen title.

accesses a softkey menu which allows you to select the item to be stored

in analyzer memory: the trace to be saved {trace A, trace B, or trace C),
limit-line tables, or amplitude correction factors. To save a trace, select the
trace to be saved, enter the trace register number and press (ENTER]). To save

limit-line table(s) or amplitude correction factors, press HES (to

save limit-line tables) or 1 - {to save amplitude correction
factors), enter the trace register number and press (ENTER]. Valid trace
registers numbers are 0 through the maximum register number. The
maximum register number is the number displayed after MAX REG # = duxing a
save or recall operation. If a screen title is present, it is saved with the trace
data. The time and date that the trace was stored is appended to the screen
title.

is available for HP 8591A with Option 010 or 011 only.
softkey menus for use with a built-in tracking generator.

is available for HP 8531A with Option 010 or 011 only.
activates a routine which automatically adjusts the trac
obtain the peak response of the tracking generator on the spectrum-analyzer
display.

The tracking generator must be connected to the spectrum analyzer in order
for tracking peak to function properly.

Before making a stimulus-response measurement, care must be taken to
maximize the tracking adjustment of the tracking generator to ensure
amplitude accuracy.

accesses softkeys that let you select the sweep mode and trigger mode. (Also
see “Screen Annotation” in Chapter 5.)

Note With some delayed trigger functions (for example, external or TV triggering),
the soffkey menu is not updated until after the trigger has occurred.

is available if Options 101 and 102 are installed. It selects the line number of
the video picture field. The values allowed are 1 to 1012. (PRESET) sets the TV
line number to 17. '

is available if Options 101 and 102 are installed. It allows the analyzer to
trigger on NTSC, PAL, PAL-M, or SECAM-L video formats.

is available if Options 101 and 102 are installed. It selects the polarity of
the modulation of the video format. NTSC uses the negative or positive
modulation video format. NTSC, PAL, PAL-M use negative modulation,
SECAM-L uses positive modulation.
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is available if Options 101 and 102 are installed. ¥t provides sweep triggering
on the selected line of a video picture field and accesses the softkey menu to
select the line number of the video picture field, and the type of video picture
frame.

When T G is pressed, the trigger mode is changed to TV trigger, the TV
LINE # number becomes the active function, and the softkey menu for the
changing the TV line numbers and video field trigger is accessed.

If the analyzer is in nonzero span, resolution bandwidth is changed to 1 MHz,
frequency span is set to 0 Hz, the detector mode is changed to sample, the
sweep time is changed to 100 ps, the amplitude scale is changed to linear, a
sweep is taken, and a marker is placed on the signal peak.

is available if Options 101 and 102 are installed. It selects an even video field
of an interlaced video format to trigger on.

is available if Options 101 and 102 are installed. It selects an odd video field
of an interlaced video format to trigger on.

is available if Options 101 and 102 are installed. selects a
vertical interval to trigger on. Triggering occurs on the next pulse edge. If it
triggers on an even field, {riggering will not alternate between odd and even
fields. If it triggers on an odd field, triggering will alternate between odd and
even fields. The vertical interval is used for noninterlaced video formats.

accesses a menu available for your use for user-defined programs and key
functions.

selects the ratic between the video and resolution bandwidths. If signal
responses near the noise level are visually masked by the noise, the ratio can
be set to less than 1 to smooth this noise. The knob and step keys change the
ratio in a 1, 3, 10 sequence. (PRESET}and | ALL sets the ratio to 0.300 X.
The ratio can be changed using the step keys or the knob.

verifies that the time base digital-to-analog convert
function cannot be accessed without a pass code. ¥VE

initiates a digital averaging routine that averages displayed signals and noise.
It does not affect the sweep time, bandwidth, or other analog characteristics
of the analyzer. Annotation on the left side of the screen indicates the current
number of sweeps averaged. The default number of sweeps is 100. Increasing
the number of sweeps smooths the trace. To turn off the video averaging
function, press - so that OFF is underlined. The number of
sweeps can be entered with the numeric keypad.

changes the analyzer’s post-detection filter from 30 Hz to 3 MHz in a 1,3,10
sequence.

As the video bandwidth is decreased, the sweep time is increased to maintain
amplitude calibration. To indicate that it is not coupled, a “#” mark appears
next to VBW dis : ‘bottom of the analyzer screen. To couple the
VID BW, press o that AUTO is underlined.
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Note Coupling VI . also couples VBW/REW RA’ G If you
want to auto-couple the video bandwidth to a nonstandard ratio,
you must set the video bandwidth to auto-couple before setting the
video-bandwidth/resolution-bandwidth ratio.

The video bandwidth can be changed using the step keys, the knob, or the
numeric keypad.

activates the trigger condition that allows the next sweep to start if the

d RF envelope voltage rises to a level set by the display line. When
is pressed, the display line appears on the screen. For example,
connect the CAL OUT signal to the analyzer input, change the trigger mode
to video, and lower the display line. The analyzer triggers when the display
line reaches the noise floor.

holds a,nd displays the amplitude data in the trace A register. The trace A
updated as the analyzer sweeps. If trace A i ctivated with
, the stored data can be retrieved with ¥

holds and displays the amplitude data in the trace B register. The trace B
register is not updated as the analyzer sweeps. If trace B is deactivated with
, the stored data can be retrieved with

holds and displays the amplitude data in the trace C register. The trace C
re ister is not updated as the analyzer sweeps. If trace C is deactivated with
, the stored data can be retrieved with

changes the amplitude units to volts for the current setting {log or linear).
changes the amplitude units to watts for the current setting (log or linear).

accesses the softkey menu for selecting the characters Y, Z, underscore (-),
#, space, or for clearing the screen title.

changes the frequency span to zero and turns off signal track if it is on.
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Data Controls

Data controls are used to change values for functions such as center frequency, start frequency,
resolution bandwidth, and marker position.

The data controls will change the active function in a manner prescribed by that function. For
example, you can change center frequency in fine steps with the knob, in discrete steps with
the step keys, or to an exact value with the number/units keypad. For example, resolution
bandwidth, which can be set to discrete values only, is changed to predetermined values with
any of the data controls. :

Hold Key

Deactivate functions with the (HoLD) key. The active function readout is blanked, indicating
that no entry will be made inadvertently by using the knob, step keys, or keypad. (Pressing a
function key reenables the data controls.)

Knob

The knob allows continuous change of functions such as center frequency, reference level, and
marker position. It also changes the values of many functions that change in increments only.

Clockwise rotation of the knob increases values. For continnous changes, the extent of
alteration is determined by the size of the measurement range; the speed at which the knob is
turned does not affect the rate at which the values are changed.

The knob enables you to change the center frequency, start or stop frequency, or reference
level in smooth scrolling action. The smooth scrolling feature is designed to move the trace
display to the latest function value as the knob is turned. When center frequency or reference
level is adjusted, the signal will shift right or left or up or down with the rotation of the knob
before a new sweep is actually taken. An asterisk is placed in the message block (the upper
right-hand corner of the analyzer display) to indicate that the data on-screen does not reflect
data at the current setting.

MNote When using the knob to change frequency ettings, the trace

amplitu

data is shifted. Therefore, when using M

-, moving the center frequency with the knob will not simulate a
g signal.

Number/Units Keypad

The number/units keypad allows entry of exact values for many of the analyzer functions,
You may include a decimal point in the number portion. H not, the decimal point is placed at
the end of the number.

Numeric entries must be terminated with a unit key. The unit keys change the active function
in a manner prescribed by that function. For example, the units keys for frequency span are
(gHz), (MHz), (kHz}, (Hz), whereas the units for reference level are (7d8m ), (ZdBm), (mV) ma!

]
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Note If an entry from the number/units keypad does not coincide with an allowed
function value (for example, that of a 12 MHz bandwidth), the analyzer
ﬁ defaults to the nearest allowable value.

Step Keys

The step keys allow discrete increases or decreases of the active function value. The step size
depends upon the analyzer’s measurement range or on a preset amount. Bach press results in
a single step change. For those parameters with fixed values, the next value in a sequence

is selected each time a step key is pressed. Changes are predictable and can be set for some
functions. Out-of-range values or out-of-sequence values will not occur using these keys.

Front-Panel Controls and Fine-Focus Control

Front-Panel Confrols

VOL-INTEN

The intensity knob allows you to change the brightness of the writing on the screen or change
the volume from the internal speaker {available with Option 102 only).

Line Power

turns on the instrument and starts an instrument check. After applying power, allow
the temperature of the instrument to stabilize for best measurement results.

MNote The instrument draws power when it is plugged into the ac power line, even if
6 the line power switch is off.

Fine Focus Control
The fine-focus control is located on the side of the analyzer. To adjust the fine-focus control:
1. Adjust the front-panel intensity control for a comfortable viewing intensity.

92, Use an adjustment tool or small screwdriver to access the fine-focus adjustment. See
Figure 7-4. Adjust for a focused display.
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FINE FOCUS ADJUSTMENT

Figure 7.-4. Adjusting the Fine Focus

Front-Panel Connectors

180 MHz COMB is available for HP 8593A only. It supplies a 100 MHz signal with
ouT harmonics up to 22 GHz for use as a reference signal. 1
COMB OUT is connected to the analyzer input during

CAL OoUT provides the calibration signal of 300 MHz at —20 dBm (29 dBmV
for Option 001 or 011). It is connected to the analyzer input during
amplitude and frequency self-calibration routines. (See “Improving
Accuracy with Self-Calibration Routines.”)

INPUT 5060 is the signal input for the spectrum analyzer. It has a 50 impedance
(or 755 impedance for Gption 001).

Caution Since the male center pin of a 500 connector is larger than the center pin of
a 75§} connector, connecting a 500} connector to the input of an HP 8591 A
Option 001 could damage the Option 001 input connector. Do not connect a
5042 connector directly to the Option 001 input connector.

Caution Excessive signal input power will damage the analyzer input attenuator and
the input mixer. Use extreme caution when using the spectrum analyzer
g around high-power RF sources and transmitters. The spectrum analyzer’s

maximum total input power rating should not be exceeded.

PROBE POWER provides power for high-impedance ac probes and certain other
accessories.,
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Caution The tracking generator output may damage the device under test. Do not
exceed the maximum power that the device under test can tolerate.

RF OQUT 5060 supplies 100 kHz to 1.8 GHz the output for the built-in tracking
generator (available with Option 010 for the HP 8591A only). (RF
OUT 750 is the 1 MHz to 1.8 GHz tracking generator output for
Option 011.)

Rear-Panel Connectors

The rear panel of your instrument may contain the following connectors, depending on the
options ordered with the instrument.

See Chapter 1, “Options and Accessories Available,” for more informatijon on options.
LO OUTPUT is not available.

TEARPHONE provides a connection for an earphone jack instead of using the
internal speaker (for Option 162 or 301).

10 MHz REF provides a 10 MHz, 0 dBm minimum, time-base reference signal.

QUTPUT

EXT REF IN accepts an external frequency source of 10 MHz, -2 to 10 dBm, as the

frequency reference.

SWEEP + TUNE is not available.

OUTPUT

VOLTAGE adapts the unit to the power source: 115V or 230 V.

SELECTOR

Power input is the input for the main power cable. Insert the main power cable

plug only into a socket outlet that has a protective ground contact.

MONITOR OUTPUT drives an external CRT monitor, such as the TIP 82913A, with a
19.2 kHz horizontal synchronizing rate.

AUX INTERFACE provides a nine-pin “D” subminiature connector with four output
lines and one input line. See Table 1-2 or Table 1-4 for 2 detailed
description.

Caution Do not use the AUX INTERFACE as a video monitor interface. Damage to
the video monitor will result.
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Interface connectors

AUX IF OUTPUT

AUX VIDEOG
QUTPUT

EXT TRIG INPUT
(TTL)

HI SWEEP IN/OUT

EXT KEYBOARD

are optional interfaces for HP-IB and RS-232 interface buses that
allow remote instrument operation and direct plotting or printing of
screen data.

is a 50(1, 21.4-MHz IF uncorrected output that is the down-converted
signal from the RF input of the analyzer. Output bandwidth is
controlled by the spectrum-analyzer resolution-bandwidth setting,.
Output amplitude is controlled by input attenuation and reference
level. Qutput level is approximately —10 dBm into 500 with a signal
displayed a{ the reference level.

provides detected, uncorrected video output (before analog-to-digital
conversion) proportional to vertical deflection of the CRT trace.
Output voltage is from 0 to 1 V. Amplitude corrections are not
applied to this cutput.

triggers the analyzer’s internal sweep source using the positive edge of
an external voltage.

indicates sweep or can be grounded to stop sweep,

Input: accepts input signal from open collector circuit. Use low input
to stop sweep; otherwise leave open,

Output: high TTL indicates sweep; low T'TL indicates retrace.

provides an optional interface connector.

Caution The analyzer must be turned off before connecting an external keyboard
& to the analyzer. Failure to do so may result in loss of factory correction

constants.

This allows screen titles to be entered using an external keyboard.
The function keys of the external keyboard control the analyzer as
follows:

Table 7-8. Functions of the External Keyboard Keys

Description

Fl1—F§

Softkeys 1 through 6 (respectively) of the current analyzer menu.

F7

Enter prefix mode.

F8

Enter remote commands mode,

Y

Accesses the (FREQUENCY) menu.

F10

Accesses the {SPAN) menu.

Fi1

menu.

Accesses the (AMPLITUBE )

F12

Retrieves the present screen title for editing.
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Table 7-8. Functions of the External Keyboard Keys {continued)

Key

Description

Returns to the enter title mode.

PRINT SCREEN

Copies the analyzer screen display to the active copy device.

Deletes the character over the cursor.

(ACTH(OELETE)"

Clears the keyboard line.

Clears to end of line.

KD Moves the cursor to the left.

Moves the cursor to the right.

) Moves from later items to earlier items in the recall buffer.
Moves from earlier items to later iters in the recall buffer.
(CIRLH C I End-of-text.

Line feed.

{CTROHM J* Carriage return.

(CTRUHW J* Turns on inverse video.

(CTrRH o J* Turns enhancements (inverse video, underlining) off.
(TR ) Turns off underlining.

R * Escape.

*The dash between keys indicates that both keys should be pressed at the same time.

The external keyboard operation with the analyzer is similar to its
operation with a computer except for the following:

SCROLL LOCK and NUM LOCK are fixed and cannot be changed.
Pressing (NUM LOCK) displays the keyboard mode on the analyzer
screen. The analyzer will not recognize the control characters or
function keys.

The keyboard supports a 244 character recall buffer. The longest
single item is limited to 243 characters; subsequent characters are
ignored. Using the or (¥ ) keys of the external keyboard to recall
an item does not change the buffer contents. Recalling an item and
then pressing the (ENTER] key does not store a new copy of the item in
the recall buffer. If an item is recalled and then modified, a new copy
will be made in the recall buffer. Adding new data into the keyboard
line deletes the oldest data automatically.

When in command mode, the active line will append a semicolon to
the keyboard entry if the line does not end with a semicolon and it is
fewer than 243 characters long.
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LEVELING INPUT  allows the use of an external positive- or negative-polarity detector or

power meter for automatic leveling control of the tracking generator.
(HP 8531A Option 010 or 011 only.)

SWEEP oUTPUT provides a voltage ramp proportional to the sweep and the analyzer
span (0 to 10 V).

TV TRIG OUTPUT provides TV trigger output using TTL and negative edge triggering.
(TTL) (Available with Options 161 and 102 only.)
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Problems

What Youw'll Find in This Chapter

Your spectrum analyzer is built to provide dependable service. It is unlikely that you will
experience a problem with the HP 8591A or HP 8593A. However, if you do, or if you desire
additional information or wish to order parts, options, or accessories, Hewlett-Packard’s
worldwide sales and service organization is ready to provide the support you need.

In general, a problem can be caused by a hardware failure, a software error, or a user error.
Follow these general steps to determine the cause and to resolve the problem:

1. Perform the quick checks listed in the “Check the Basics” paragraph; these checks may
eliminate the problem altogether, or may give a clearer idea of its cause.

2. If the problem is a hardware problem, you have several options:
a. Repair it yourself; see the “Service Options” paragraph.

b. Return the analyzer to Hewlett-Packard for repair; if the analyzer is still under warranty
or is covered by an HP maintenance contract, it will be repaired under the terms of the
warranty or plan (the warranty is at the front of this manual).

If the analyzer is no longer under warranty or is not covered by an HP maintenance
plan, Hewlett-Packard will notify you of the cost of the repair after examining the unit.
See “How to Call Hewlett-Packard” and “How to Return Your Analyzer for Service” for
more information. '

Before You Cali Hewlett-Packard

Check the Basics

A problem often can be solved by rechecking what was being done when the problem
occurred. A few minutes spent in performing some simple checks may save waiting for your
instrument to be repaired. Before calling Hewlett-Packard or returning the analyzer for
service, please make the following checks:

1. Is the rear-panel voltage selector switch set correctly? Is the line fuse good?
2. Does the line socket have power?

3. Is the analyzer plugged in to the proper ac power source?

4

. Is the analyzer turned on? Check that the green light above is on, indicating that
the power supply is on.

5. If other equipment, cables, and connectors are being used with the HP 8591A or
HP 8593A, are they connected properly and operating correctly?
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10.

11.

12.

13.

14,

15.
16.

7.

- If the display position is offset, press (cat],

Review the procedure for the test being performed when the problem appeared. Are all
the setiings correct?

If the display is dark or dim, turn the intensity knob clockwise.

If the display focus is poor, reduce the brightness with the intensity knob, or adjust the
focus as described in Chapter 7.

the knob or step keys to adjust the vertical position. Press

- to adjust the horizontal position. Press (CAL), €l
the new vertical and horizontal display position.

JRE to save

If you wish to reset the analyzer conﬁguratiog__§o the state it

shipped from the factory, use .. To access

a double key press). See “DEFAULT C

Is the test being performed, and the results that are expected, within the specifications
and capabilities of the spectrum analyzer? See Chapter 1, Table 1-1 (for the HP 8591A),
or Table 1-3 (for the HP 8593A), for analyzer specifications.

it was originally

CONFIG requires

ONFIG” in Chapter 7 for more information.

Are the analyzer's measurements obviously inaccurate? If so, the analyzer’s correction
factors may have been removed from the measurement results. If this occurs, perform
the frequency and amplitude self-calibration routines given in “Turning the Analyzer On
for the First Time” in Chapter 2. After running these routines, press CAL § "
perform the confidence test. Perform the confidence test by pressing (CAL),
The analyzer performs a self-test by cycling through its major functions.
The confidence test is performed within 1 to 2 minutes. If the unit does not function
properly, messages appear on the screen. See Appendix A for explanations of error
messages. If error messages appear, record the messages and refer to the analyzer’s service

manual or contact the nearest Hewlett-Packard Sales and Service Office listed in Table
8-1.

For an HP 8593A with low signal amplitudes above 2.75 GHz, connect a low-loss cable
(such as HP part number 8120-5148) from 100 MHz COMB OUT to the analyzer input.
Press The YTF self-calibration routine completes in approximately 4

minutes. Press (CAL), ¢

If the error message “FR EQ UNCAL” stays on screen, run the {

routine and press €&

Is the analyzer displaying an error message? If so, refer to Appendix A.

If the calibration routines cannot be performed or the calibration data is corrupt, use

- to retrieve the correction data that has previously been saved. If the fetched
n data is corrupt, the procedure in step 18 can be used to set the correction data
back to predetermined values.

If the display is garbled or filled with snow, first try adjusting the horizontal position by
pressing (AL}, the bottom softkey, and the fifth softkey from the top. Turn the knob
counterclockwise. The vertical position will not cause this symptom.
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18. If the display is still garbled, use DE 2h per the following procedure
to reinitialize the memory area for correction factors, instrument configuration, and
miscellaneous constants. ‘This procedure will not erase factory-installed calibration factors.

a. Press (FREQUENCY), —37 (Hz), (CAL), the bottom softkey, the bottom softkey again, the
third softkey from the top. A readable display should appear.

b. Perform the CAL AMPTD routines, or the
Be sure CAL OUT is connecte

press (FREQUENCY}, —37 before

Note If the CAL OUT signal cannot be found
- performing the € :

c. For the HP 8593A, connect a low-loss cable, such as HP part number 8120-5148,
from 100 MHz COMB QUT to the analyzer input. Press (CAL), § . The YTF
self-calibration routine completes in approximately 4 minutes.

. Set the display position using VE

N and

Press

Some user configurations may need to be reset.

~ can only be accessed by entering a center {requency of ~37 Hz. The

19.

(coNFiG)
3 e EMY USER HEM
double key press). DISPOSE USEE i erases all user programs, variables, personalities
{DLPs}, and user-defined traces in analyzer memory.

POSE USE

20. If the necessary test equipment is available, perform the Performance Verification tests
given in Chapter 3 (for the HP 8591A), or Chapter 4 (for the HP 8593A). Record all
results on an Performance Verification Test Record form provided at the end of Chapter 3
(for the HP 8591A) or Chapter 4 (for the HP 85834).

Read the Warranty

The warranty for your analyzer is at the front of this manual. Please read it and become
familiar with its terms.

If your analyzer is covered by a separate maintenance agreement, please be familiar with its
terms.
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Service Options

Hewlett-Packard offers several optional maintenance plans to service your analyzer after the
warranty has expired. Call your Hewlett-Packard Sales and Service office for full details.

If you want to service the analyzer yourself after the warranty expires, you can purchase the
service documentation that provides all necessary test and maintenance information.

You can order the service documentation, HP 85914 Option 915 or HP 8593A Option 915,
through your Hewlett-Packard Sales and Service office. The package is described under
“Service Documentation for the HP 8591A {Option 915)” or “Service Documentation for the
HP 85934 (Option 915)” in Chapter 1 of this manual.

How to Call Hewlett-Packard

Hewlett-Packard has Sales and Service offices around the world to provide you with complete
support for your analyzer. To obtain servicing information or to order replacement parts,
contact the nearest Hewlett-Packard Sales and Service Office listed in Table 8-1. In any
correspondence or telephone conversations, refer to the instrument by its model number and
full serial number.
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Table 8-1. Hewleit-Packard Sales and Service Offices

IN THE UNITED STATES
California
Hewlett-Packard Co.

1421 South Manhattan Ave.

P.0. Box 4230
Fullerton, CA 92631
(714) 999-6700

Hewlett-Packard Co.

301 E. Evelyn

Mountain View, CA 94039
(415) 694-2000

Colorado

Hewlett-Packard Co.

24 Inverness Place, East
Englewood, CO 80112
(303) 649-5000

Georgia
Hewlett-Packard Co.
2000 South Park Place
P.O. Box 105005
Atlanta, GA 30339
(404) 955-1500

Dlincis

Hewlett-Packard Co.

5201 Foliview Drive
Rolling Meadows, IL 60008
(312) 255-9800

New JYersey
Hewlett-Packard Co.
120 W. Century Road
Paramus, NJ 07653
(201} 265-5000

Texas
Hewlett-Packard Co.
430 E. Campbell Rd.
Richardson, TX 75081
(214) 231-6101

IN AUSTRALIA

Hewlett-Packard Australia Léd.

31-41 Joseph Street
Blackburn, Victoria 3130
895-2895

IN CANADA

Hewlett-Packard (Canada) Ltd.

17500 South Service Road
"Frans-Canada Highway
Kirkland, Quebec H9J 2X8
(514) 697-4232

IN FRANCE

Hewlett-Packard France
F-91947 Les Ulis Cedex

Orsay
(6} 907-78-25

IN GERMAN FEDERAL
REPUBLIC
Hewlett-Packard GmbH
Vertriebszentrale Frankfurt
Berner Strasse 117
Postfach 560 140

D-6000 Frankfurt 56
(0611) 50-04-1

IN GREAT BRITAIN
Hewlett-Packard Ltd.
King Street Lane
Winnersh, Wokingham
Berkshire RG11 5AR
0734 784774

I¥ OTHER EUROPEAN
COUNTRIES

Hewlett-Packard (Schweiz) AG
Allmend 2

CH-8967 Widen (Zurich)
(0041) 57 31 21 11

IN JAPAN
Yokogawa-Hewlett-Packard Lid.
29-21 Takaido-Rigashi, 3 Chome
Suginami-ku Tokyo 168

(03) 331-6111

IN PEOPLE’S REPUBLIC
OF CHINA

China Hewlett-Packard, Lid.
P.C. Box 9610, Beijing

4th Floor, 2nd Watch Factory
Main Bldg.

Shuang Yu Shu, Bei San Huan
Rd.

Beijing, PRC

256-6888

IN SINGAPORE
Hewlett-Packard Singapore
Pte. Ltd.

1150 Depot Road
Singapore 0410

273 7388

Telex HPSGSO R534209
Fax (65) 2788990

IN TAIWAN
Hewlett-Packard Taiwan
£th Floor, Hewlett-Packard
Building

337 Fu Hsing North Road
Taipei

(02) 712-0404

IN ALL OTHER LOCATIONS
Hewlett-Packard Inter-Americas
3495 Deer Creek Rd.

Palo Alto, California 34304
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How to Return Your Analyzer for Service

Service Tag

H you are returning the analyzer to Hewlett-Packard for servicing, fill in and attach a blue
service tag. Several service tags are supplied at the rear of this manual. Please be as specific
as possible about the nature of the problem. ¥f you have recorded any error messages that
appeared on the screen, or have completed a Performance Test Record, or have any other
specific data on the performance of the analyzer, please send a copy of this information with
the unit.

Original Packaging

Before shipping, pack the unit in the original factory packaging materials if they are available.
If the original materials were not retained, identical packaging materials are available through
any Hewlett-Packard office. Descriptions of the packaging materials are listed in Table 2-1.

Other Packaging

Caution Analyzer damage can result from using packaging materials other than those
specified. Never use styrene pellets in any shape as packaging materials. They
do not adequately cushion the equipment or prevent it from shifting in the
carton. They cause equipment damage by generating static electricity and by
lodging in the analyzer fan. ‘

You can repackage the instrument with commercially available materials, as follows:
1. Attach a completed service tag to the instrument.

2. If you have a front-panel cover, install it on the instrument; if not, protect the control panel
with cardboard.

3. Wrap the instrument in antistatic plastic to reduce the possibility of damage caused by
electrostatic discharge.

4. Use a strong shipping container. A double-walled, corrugated cardboard carton with 159
kg (350 Ib) bursting strength is adequate. The carton must be both large enough and
strong enough to accommodate the analyzer. Allow at least 3 to 4 inches on all sides of the
analyzer for packing material.

5. Surround the equipment with three to four inches of packing material and prevent the
equipment from moving in the carton. If packing foam is not available, the best alternative
is 8.D.-240 Air Cap.TM from Sealed Air Corporation (Commerce, California, 90001). Air
Cap looks like a plastic sheet filled with 1-1/4 inch air bubbles. Use the pink-colored Air
Cap to reduce static electricity. Wrapping the equipment several times in this material
should both protect the equipment and prevent it from moving in the carton.

6. Seal the shipping container securely with strong nylon adhesive tape.

7. Mark the shipping container “FRAGILE, HANDLE WITH CARE” to assure careful
handling,

8. Retain copies of all shipping papers.
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Analyzer Error Messages

The analyzer can generate various messages that appear on its screen during operation to
indicate a problem.

There are three types of messages: hardware error messages (H), user-created error messages
(U), and informational messages (M).

® Hardware error messages indicate the analyzer hardware is probably broken. Refer to
Chapter 8 for more information.

@ User-created error messages appear when the analyzer is used incorrectly. They are usually
generated during remote operation (entering programming commands using a controller or
the external keyboard). See the HP 8590 Series Spectrum Analyzer Programming Manual
for more information.

® Informational messages indicate the analyzer’s progress within a specific procedure.

The messages are listed in alphabetical order on the following pages; each message is defined,
and its type is indicated by an (H), (U), or (M).

ADC-GND FAIL
Indicates a failure in the processor. (H)

ADC-TIME FAIL
Indicates a failure in the processor. (H)

ADC-2V FAIL
Indicates a failure in the processor. (H})

CAL:___
During the self-calibration routine, messages may appear on the display indicating the
routine is progressing: SWEEP, FREQ, SPAN, AMPTD, FM GAIN 4+ OFFSET, 3dB BW,

ATTEN, LOG AMP, PEAKING, YTF. FREQ UNCAL appears briefly during
This is normal and does not indicate a problem. (M)

CAL: DATA NOT STORED
CAL AMP NEEDED
The correction factors are corrupt and cannot be stored. Perform the

routine. (U} (H)

CAL: cannot execute CALAMP
enter: 0 dB PREAMP GAIN

The preamp gain should be
preamp gain is set by usin

CAL: FM SPAN SENS FAIL
The analyzer could not set up span sensitivity of the FM coil. (H)

dB before the CAL AMPTD routine is performed. The
. (U) (H)
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CAL: GAIN FAIL
Indicates the signal amplitude is too low during the

CAL: LOST COMB SIGNAL
Indicates the amplitude of the comb generator signal is insufficient to complete the CAL
YTF. Be sure to use a low-loss cable (SMA-to-type N cable) to connect the comb generator

cutput the analyzer input before when using . (U) (H)

CAL: NO YTF IN 8590/1

The CAL YTF programming command is available for the HP 8592B and the HP 8593A
only. (U)

CAL: NO YTO AVAILABLE

The CAL DLY programming command is no longer necessary. (U)

CAL: PASSCODE NEEDED
Indicates that the function cannot be accessed without the pass code. (M)

CAL: RES BW AMPL FAIL
The relative insertion loss of the resolution bandwidth is incorrect. (H)

CAL SIGNAL NOT FOUND

Indicates the CAL OUT signal cannot be found. Check that the CAL OUT is connected
to the analyzer input connector using an appropriate cable. If the CAL OUT signal is
connected to the analyzer input but cannot be found, press (FREQUENCY), —37 (Hz]} before
performing the - or: (U) (H)

CAL: SPAN SENS FAIL
The self-calibration span sensitivity routine failed. (H)

CAL: USING DEFAULT DATA
Indicates the calibration data is corrupt and default correction factors are being used.
Interruption of the self-calibration routines or an error can cause this problem. (M)

COMB SIGNAL NOT FOUND

The comb signal cannot be found. Check that 100 MHz COMB CUT is connected to the
analyzer input. The comb generator is available with the HP 8592B or HP 8593A only. (U)
(H)

COMMAND ERROR:. ..

The specified programming command is not recognized by the analyzer. (U)

CONFLICT TABLE OVERFLOW

Indicates that too many two-letter compatible commands have been used. See Table 4-3
in the HP 8590 Series Spectrum Analyzer Programming Manual for information about
substituting alternate commands for two-letter compatible commands. (U)

CONF TEST FAIL
Indicates that the confidence test failed. (H)

DECR SPAN
Indicates the resolution bandwidth to span ratio is too small to use the marker count
function. Check the span and bandwidth settings. (U)

FATL:. .
An error was discovered during the power-up check. The 4-digit by 10-digit code indicates
the type of error. Error codes are described in the analyzer Service Manual. ().
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FREQ UNCAL

Indicates a YTO-tuning failure. This may occur when using default correction factors.
Performing the - Touti ay eliminate the failure. The FREQ UNCAL message
appears briefly during the C7  routine or when changing the frequency value with the
knob (it does not indicate a problem). (U) (H)

INVALID ACTDEF: - - -
The specified ACTDEF name is not valid. See the ACTDEF programming command. (U)

INVALID AMPCOR: FREQ
For the AMPCOR command, the frequency data must be in increasing order. See the
- AMPCOR. programming command. (U)

INVALID AUNITS.. ..
The amplitude units are not valid. See the AUNITS programming command. (U)

INVALID BLOCK FORMAT: IF STATEMENT
An invalid block format appeared within the IF statement. (U)

INVALID CARD: DIRECTORY
Indicates the memory card has not been formatted. (U)

INVALID CARD: NO CARD
Indicates a memory card has not been inserted. (U)

INVALID CARD
Indicates a card reader is not installed, the memory card is write-protected, the memory
card is a read-only card, or a memory card has not been inserted. (M)

INVALID CARD: TYPE
Indicates a card reader is not installed, the memory card is write-protected, the memory
card is a read-only card, or a memory card has not been inserted. (U)

INVALID CHECKSUM: USTATE.
The user-defined state does not follow the expected format. (U)

INVALID COMPARE OPERATOR
An IF/THEN or REPEAT/UNTIL routine is improperly constructed. Specifically, the IF or
UNTIL operands are incorrect. (U)

INVALID DETECTOR: - - _
The specified detector is not valid. See the DET programming command. (U)

INVALID ENTER FORMAT
The enter format is not valid. See the appropriate programming command description to
determine the correct format. (U)

INVALID FILE: NO ROOM Indicates that there is not enough available space on the
memory card to store the data. (U)

INVALID HP-IB ADDRESS/OPERATION
An HP-IB operation was aborted due to an incorrect address or invalid operation. Check
that there is only one controller (the analyzer) connected to the printer. (U)

INVALID HP-IB OPERATION REN TRUE _
The HP-IB operation is not allowed. (This is usually caused by print/plot when a controller

is on the interface bus.) (U)
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INVALID ITEM:
Indicates an invalid parameter has been used in a programming command. (U)

INVALID KEYNAME:_ _ _

The specified key name is not allowed. {The key name may have conflicted with an analyzer
programming command.) Use an underscore as the second character in the key name, or
avoid beginning the key name with the following pairs of letters: LB, OA, OL, TA, TB, TR,
MA, MF, TS, OT, and DR. (U)

INVALID OUTPUT FORMAT
The output format is not valid. See the appropriate programming command description to
determine the correct format. (U)

INVALID REGISTER NUMBER
The specified trace register number is invalid. (U)

INVALID REPEAT MEM OVFL
Memory overflow occurred due to a REPEAT routine. This occurs if the repeat statements
are too long. (U)

INVALID REPEAT NEST LEVEL
The nesting level in the REPEAT routine is improperly constructed. This can occur if too
many REPEAT routines are nested. (U)

INVALID RS-232 ADDRESS/OPERATION
An R5-232 operation was aborted due to an incorrect address or invalid operation. (U)

INVALID SAVEREG
Data has not been saved in the specified state or trace register, or the data is corrupt. (U)

INVALID STORE DEST: _ __
The specified destination field is invalid. (U)

INVALID SYMTAB ENTRY: SYMTAB OVERFLOW

There is a symbol table overflow. This can occur if there are too many user-defined items
(functions, variables, key definitions) or downloadable programs in analyzer memory.

Use | - to delete unnecessary items. This can also
occur when the processor board has failed. See the analyzer’s Service Manual for more
information. (U)

INVALID TRACE: _ . .
The specified trace is invalid. (U)

INVALID TRACE NAME: _ __

The specified trace name is not allowed. Use an underscore as the second character in the
trace name, or avoid beginning the trace name with the following pairs of letters: LE, OA,
OL, TA, TB, TR, MA, MF, TS, OT, and DR. (U)

INVALID TRIGGER MODE: _ _ _
The specified trigger mode is invalid. See the TM programming command. (U)

INVALID VALUE PARAMETER: _ _ .
The specified value parameter is invalid. (U)

INVALID VARDEF: _ . _

The specified variable name is not allowed. Use an underscore as the second character in
the variable label, or avoid beginning the variable label with the following pairs of letters:
LB, OA, OL, TA, TB, TR, MA, MF, TS, OT, and DR. (U)
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INVALID WINDOW TYPE: _ ..
The specified window is invalid. See the TWNDOW programming command. (U)

MEAS UNCAL
The measurement is uncalibrated. Check the sweep time, span, and bandwidth settings.

(U
NG CARD FOUND
Indicates that the memory card is not inserted. (U)

OVEN COLD
Indicates that the analyzer has been powered up for less than 5 minutes. (Option 004 only.)
(M)

PARAMETER ERROR: . . .
The specified parameter is not recognized by the analyzer, See the appropriate
programming command description to determine the correct parameters. (U}

POS-PK FAIL
Indicates the positive-peak detector has failed. (H)

RES-BW SHAPE FAIL
Indicates the 3 dB bandwidth is not within specifications. (H)

REF UNLOCK

Indicates that the frequency reference is not locked to the external reference input. Check
that the 10 MHz REF OUT is connected to the EXT REF IN, or that an external 10 MHz
reference source is connect to the EXT REF IN (when using an external reference). (M)

(H)
RES-BW NOISE FAIL
Indicates the noise floor level is too high at the indicated bandwidth. (H)

SAMPLE FAIL
Indicates the sample detector has failed. ()

SOFTKEY OVFL
Softkey nesting exceeds the maximum number of levels. (U)

SRQ - - -
The specified service request is active. Service requests are a form of informational message
and are explained in Appendix B. (M)

STEP GAIN ATTEN FAIL
Indicates the step gain has failed. (H)

TABLE FULL
Indicates the upper or lower table of limit lines contains the maximum number of entries

allowed. Additional entries to the table are ignored. (U)

TG SIGNAL NOT FOUND

Indicates the tracking generator output signal cannot be found. Check that the tracking
generator output (RF OUT 500 or RF OUT 75%) is connected to the analyzer input
connector using an appropriate cable. (U}

TG UNLVL
Indicates that the source power is set higher or lower than the analyzer can provide

(HP 8591A with Option 010 or 011 only). See “Stimulus-Response Measurements” in
Chapter 6 for more information.
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UNDEF KEY
A softkey referred to is not recognized by the analyzer. (U)

VID-BW FAIL
Indicates the video bandwidth(s) have failed. (H)

A-8 Analyzer Error Messages



SRQ

Service Requests

This appendix describes the analyzer service request (SRQ) capability. A service request is an
analyzer output that tells the operator or computer that a specific event has taken place in
the analyzer.

When writing programs, service requests can be used to interrupt the computer program
sequence, causing the program to branch to a subroutine. For example, by using service
requests, the computer can perform other operations while the analyzer is sweeping. When
the sweep is completed, the computer can service the analyzer by changing the analyzer state
or reading data from the display memory.

Noie Service requests do not work with computers that have an R5-232 interface.
Not all service requests are available with some HP-IB computers. Refer to
the manuals supplied by your computer’s manufacturer.

When making a service request, the analyzer places the I/O interface SRQ line true and the
analyzer CRT display reads out SRQ with a number. Setting the SRQ line true announces
to the computer that the analyzer requires attention. The computer can then command the
analyzer to send its “status byte.” The status byte indicates the type of service request.

Note I the CRT display annctation has been blanked, the service request notation
will not appear. '

A serial polling technique must be used by the computer to test for service
requests. The analyzer does not respond to parallel polling.

Status Byte Definition

The status byte sent by the analyzer determines the nature of the service request. The
meaning of each bit of the status byte is explained in Table B-1.

Table B-1. Status Byte Definition

Bit Message CRT Display Message
0 (LSB) | Unused -
1 {Unit Key Pressed 5RQ 102
2 End of sweep SRQ 104
3 Hardware broken SRQ 110
4 Command complete SRQ 120
5 [llegal analyzer command SRG 140
6 Universal HP-IB service request HP-IB RQS bit -
7 Unused -

SRG B-t



The CRT display message is an octal number based on the binary value of the status byte.
This octal number always begins with a “1” since this is translated from bit 6, the universal
service request bit. The status byte for an illegal analyzer command (SRQ 140) is as follows:

bit mumber |7 6 [543[ 21 o
staﬁusbytei(}lllﬂ(}fﬂ 0 0

The CRT displays the octal equivalent of the status byte binary number: SRQ 140
The octal equivalent is based on the whole binary number:
01100000 (binary) = 140 (octal)

One simple way to determine the octal equivalent of the binary number is to partition the
binary number three bits at a time from the least significant bit, and treat each part as a
single binary number:

The decimal equivalent of the octal number is determined as follows:
140 (octal) = 1 X (8) + 4 x (8) + 0 x (8) = 96 (decimal)

More than one service request can be sent at the same time. For example, if an illegal
analyzer command (SRQ 140) and the end of a sweep (SRQ 104) occurred at the same time,
SR 144 appears on the CRT display, because both bit 5 and bit 2 are set as shown below:

bit number| 7 6|54 3]2 1 @
status byte{ 0 1] 1 0 0 100
octal value i 4 4

= SRQ 144

Service Request Activating Commands

With the exceptions of SRQ 140 and SRQ 110, service requests can only be activated from a
computer. (SRQ 140 and SRQ 110 are always activated.) Your HP 8590 Series Programming
Manual describes service request activating commands in Chapter 4 under RQS and SRQ.
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HP 85G1A/8593A
CPECTRUM ANALYZER MODE MENU

ske Pwr, sTp sizet
| SRC PWR, OFFSET

ALC NTR,
i 1 SWP CPLG, SR SAT

INT )(TA\I:r

wore, 2 of 2t

[ AUX
AMPL I TUDE CTRL pEMOD, ON OFF*
pEMOD, AM FM*
*
REF LVL - cEnap® gPE?KEg; ON OFF
ATTEN, AUTO MAN P TRACK, GENT ————— | SR
SCALE. LOG LIN | uax MxR, LEVEL | d3mV AUX CONN, CONTROL OWELL . TiME™
PRESEL. PEAKY | aupto, UN(TSw—s-l dBuV COMB GEN, ON OFF L—
§§E§EL¥ CEFQUL‘ EXT, PREAMP Volts l _—
£, 1o = (NPUT Z, 50 75 | Watts sre pwR, ON OFFT
REF LVL, OFFSET TRACK ING, PEAK
MORE, 2 of 2 | MAN TRK, ADJUST
PWR SWP, ON OFFT
* HP 8583A oniy. SRC ATN, MAN AUTO
MORE., 1 of 2 el
CNTL A, O 1
CNTL B, O 1
L Ll GNTL C, D1
CNTL D, O 1
DISPLAY, ONTL
AUTO CAL * Option 102 only.
COUPLE + HP B381A, Option 030 or OM1 oniy.
+ HP 85934 only.
AUTD, ALL CAL FREQ, & AMBTD

RES BW, AUTO MAN
ViD BW, AUTO MAN
ATTEN, AUTO MAN
SWP TIME, AUTO MAN
CF STEP, AUTO MAN

=)

E———

RES BW, AUTO MAN
vID BW, AUTO MAN
VEW/RBW, RATIC
V1D AVG, ON OFF
9 kHz, EM! BW
120 iz, EMI BW

CAL, FREQ

CAL, AMPTD conF, TEST

CAL, YTFY ChL, FETCH

CAL, STORE CORRECT, ON OFF

SERVICE, CAL -

SERVICE, DIAG

MORE, 1 of 3%} oy yERT, POSITION

CRT HORZ, POSITION

MORE, 2 of 3= cp), TRK GEN

VERIFY, TIMEBASE
MORE, 3 of 3

EXECUTE, THTLE
FLATNESS, DATA
CAL, TIMEBASE
CAL MXR¥

| DEFAULT, CAL DATA| | SET ATTN, ERROR

—
DISPLAY, CAL DATA

DACS

STP GAIN, ZERO oy REF, DETECTOR

f~‘~U><i*\“.r GND REF, DETECTOR .

AUXB MAIN, COIL DR

L MAIN, SPAN
MORE ™| ¢M COIL. DRIVE D cweer gAMP
;gQ?PgN - SWEER, TIME DAC
| MORE *| COARSE, TUNE DAC
BINARY, SPAN
MORE 3
L
]

J—
FINE, TUNE DAC
X FINE, TUNE BAC
+10v REF, DETECTOR { Fren niag

! EégngEF' DETECTO“I SETFLL, CUTOAC
lmm;4w—mww_*.Fﬁeow@iww‘”Fvw TUNE. COARSE®

nd
Ex' g?:‘zTS YTE TUNE, FINE®
. YTF, DRIVER¥
MORE, 5w s—— .

MIXER, BIAS DAC*
PRESEL, DACHF

x HP B593A only. MORE 6

+ HP 8591A only.

3 Chunges to YIF, SPAN for HP 8593A.

§ Option 102 only.

§ P B5D1A, Optien 010 or 011 only.

¥ Chonges to ALC, TEST for en HP 85914 with QOption 010 or

‘7 EDIT, FLATNESS
lgwd ™7 7

EXHY

Ot
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CONF IG [%FSPLAY
| VU e

*
Loca) PLT Lr ot £1¥ pse Ling, o oFr | ASCER O
COPY DEY. PRNT PLT* : ! 5 THRESHLD, ON OFF e
PR PLT £1 C1.L0C [3 [ MNOPQR
PLOT, COMF 16" | o TTER. ADDRESS* CHANGE, TITLE —"1 v i /i
PRINT, CONFiG* ‘ CHANGE , BREF 4 X et . @f $7as
TIMEDATE ey he GRAT, ON OFF Y24 SPC, CLEAR RPG, TITLE®
CHANGE, PREF IX FREV. MENU ANNOTATN, O oFf | MORE, 1 of 2 ——e) B0y DT
MORE, 4 0f 2 e, - '
B&W, PRINTERF * Blanked when CHANGE, PREFIX is selected,
PAINTJET, PRINTER¥
PRINTER, ADORESSY
PRT MENU, ON OFF*
PRINTER, SETUP*
PREV, MENU¥
D I
TIMEDATE, ON OFF
géIEMg?Eé MOY DMY 4 Option 021 or 023 anty.
| et pats t Option D21 only, Changes to BAUD, RATE for Option 023.
e } Chonge to EXIT, SHOW when SHOW, OPTIONS is pressed,
PREV, MENU § Appesrs If 2 or 4 plots per page cre selected.
ABCDEF {3,
GH KL, -
MNOBOR /203
STUVWX BFETIL.
YZ_# SPC, CLEAR . | - = =
MORE, 1 of 2 ——— i MORE, 2 of 2
CARD, CONF1G memme | CATALOG, GARD
DISPOSE, USER MEM+ R
ANALYZER, ADDRESS — -
DEFAULT, CONFIG FORMAT , CARD
sHOW, OPTIoNS¥ BLANK. CARD "?;, .
MORE, 2 of 2 PREV, MENU NN
JEINS
— eFban .
= ABCDEF
MEAS RPG, TITLE
FREQUENCY ‘ / GHIJKL MORE, 2 of 2
USER MNOPGR il
STUVIX Mo
CENTER, FREG USER, MENU(5} %] NG USER, MENU YZ_§ SPC, CLEAR SELECT, SEGMENT
START, FRED FFT, MEAS MORE, 1 of 2 SELECT, FREQ
STOP, FREQ 3 dB, POINTS RECALL . LiMIT | SELECT, AMPLITUD
CF STEP, AUTO MAN 6 dB, POINTS SAYE. LINIT [ SELECT, TYPE
FREQ, OFFSET LiMIT, CINES e B, L LIMITS, FIX REL FOIT, UPR LWR
MORE, 1 of 2 CHANGE, TITLE EDIT, UPPER T OMORE, 1 nf 2 -
: LEIMITS, ON OFF EDIT, LOWER— ) :
EDIT. LIMIT ——s| £pi7 " Up /| OW——a—
NEW, UIMIT et oy MID/OELT — | SELECT. SEGMENT
rr— PREV, MENU SEL.EC;, FREQ
[ SELECT, UPR AMPL
99%. PWR Bw SELECT, LWR AMPL
%, AM SELECT, TYPE
3rd ORD, MEAS MORE, 1 of 2—g
DELTA, MEAS Lo
FK-PK, MEAS
MORE, 2 of 2 SELECT, SEGMENT
— SELECT, FREQ
SELECT, MID AMPL
SELECT, DLT AMPL
SELECT, Tveg
MORE, 1 of 2— 4
LIMITS, FIX REL ——
SELECT, SEGMENT SLOPE
DELETE, SEGMENT FLAT
EDIT, DONE* L| POINT
PURGE. LIMITS -
MORE, 2 of 2 - -
* Returns to ithe menu accessed by LIMIT, LINES, PREV, MENU

HP 8581A/8593A Menus



MKR

MARKER, NORMAL MARKER, —>CF
MARKER, DELTA MARKER, —>REF LVL
MKR CNT, ON OFF MARKER, —>CF STER
. N .
MKNOISE, ON OFF ::::g;E.AnggF? MKR A, —>SPAN
MARKERS, OFF CNT ﬁE’S AUTO MAN MENIMUM, W:CMARKER
MORE, 1 of 2= PR MEAS PEAK, MENY
;UEEW 2 ot 2 * Accesses PEAK, SEARCH menu.
PRESET
SPECTRUM, ANALYZER—{ PRESET, SPECTRUM
* ES
RECALL SAVE | TRACE A
TRACE B
YNTRML, —»STATE TRACE C
INTRNL, ~>TRACE LIMIT, LINES
I STATE, ~>INTRNLT AMPLTUD. COR FACT
o TRAGE, —» INTRNLT —trl npry  WENU
CATALOG, INTRNL - —
{NTRNL. CRD SAV LOCK, ON OFF .
e CATALOG, INTRHL ——s Cu0ui e Ly
INTRNL, CRD CATALOG, -REG I STERT p—tm
CATALOG, VARIABLS -
CATALDG, PREF X —wmmommam] DELETE, FILE
MORE, 1 of 2 -
e ° EXIT, CATALOG
PREY, MENU
(EATALGG‘ BLP = nmmmfng
- - ABCDEF
CHANGE , PREF X L GHI UKL (3.1
EXIT, CATALOG I MNOPGR g
MORE, 2 of 2 STHUVWX A
Y7 § SPC, CLEAR | @f$%a«
NORE, t of 2 wwse] . .
MORE, 2 of 2
* *
IRECAEL] l SAVE TRACE A
TRACE 8
CARD, —>STATE TRACE C
CARD, ->TRACE LIMIT, LINES
- - STATE, —>CARD AMBLTUD, COR FACT
CARD, —>DLP TRACE, —>CARD ~—=--# PRIV, WENU
CATALOG, CARD -- = —
INTRNL, CRD ALL DLP, =>CARD
CATALGG, CARD —® CATALEG. ALL
ENTRNL, GRD CATALOG, STATES p—w[n 0
_| CATALOG, TRACES A
CATALOG, PREF !X —m| DELETE, FILE
MORE, 1 of 2 -
) EXIT, CATALOG
fi_lwiﬁgv. ME N
CATALOG. DLP ¢
CATALOG, AMP CORR:::} o
CATALOG, EMT LINE | ABCDEF L
CHANGE, PREFIX GHEJKL (GASEE
EXTT, CATALOG MNOPQR T
MORE, 2 of 2 STUVWX /2AED
YZ_§ $PC, CLEAR | @f%&«
MORE, 1 pf 2% = = =
— ! MORE, 2 of Z
% For saving ond recalling dolo from the memory card. .

MODE

PRESET, SPECTRUM*

% Switches to the PRESET menu.

PEAK
SEARCH

MARKER, ->CF
MARKER, DELTA
NEXT, PEAK
NEXT PK, RIGHT
NEXT P¥, LEFT
PEAK, EXCURSN

+ For saving and recelling dota
from anaiyzer memory.

+ Becomes MEM,
is on.

LOCKED when SAY LOCK

+ CATALOG, REGISTER cccesses LOAD,
FILE instead of DELETE, FILE.
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S1GNAL SPAN SWEEP

TRACK 3
SPAN SWP TIME, AUTO MAN
SPAN, ZOOM 0-2.9 Gz, BAND 0% SWEEP, CONT SGL
FULL, SPAN 2.75-6,4, BAND 1%
éiﬁg, Egé:i-m*- 6.0-12.8, BAND 2%

12.4~18, BAND 3*
19,122, BAND 4¥
BND LOCK, ON OFF*

* HP B583A only.

TRACE

CLEAR, WRITE A
MAX, HOLD A¥

VIEW. A VID AVG, ON OFF
BLANK, A DETECTOR, SAMPL PK
TRACE, A B C NORMLIZE, ON OFF
MORE, 1 of 3 —> wepMLi7E, POSITION
A <> B
MORE, 2 of 3 it

* Changes to MIN, HOLD € whes trace C is

HP 8591A/8593A Menus

ED

SWEEP, CONY SGIL

FREE RUMN
VIDEQ TV, LINE § %
— é;:gﬁNA TV TRIG, ODO FLD®
NAL ey F
A8 -> A, ON OFF ™ OTRIeE TV TRIG. EVEN FLD?
B-Di —-> H TV TRIG, VERT KNT*
B <wn O TV SYNC, NEG POS
A > TYSTNG —
B -» C
MORE, 3 of 3

selected. * Option 102 oniy.

J—
NTSCH
PAL~M*
PAL®
SECAM-LF

PREV, MENLT




Index

Y%
T%AM, 7-11

Numbers

0-2.9 Gz BAND 0, 7-11, 7-14

2v REF DETECTOR, 7-9

2.75-6.4 BAND 1, 7-11, 7-14

3 dB POINTS, 7-11

3rd ORD MEAS, 7-11

8 dB POINTS, 7-11

6.0-12.8 BAND 2, 7-11, 7-14

9 kHz EMI BW, 7-11

9 kHz resolution bandwidth. See 9 kHz EMI BW

10 MHz REF QUTPUT, 5-4, 7-55

—10V REF DETECTOR, 7-10

+10V REF DETECTOR, 7-9

12.4.19. BAND 3, 7-11, 7-14

19.1-22 BAND 4, 7211, 7-14

50{2 transmission/reflection test set, 1-4

500/ 750 minimum loss pad, 1-4

758 input impedance (Option 001), 1-2

750 matching transformer, 1-4

9% PWR BW, 7-11

160 MHz COMB QUT, 5-3, 7-54

120 kHz EMI BW, 7-11

120 kHz resolution bandwidth. See 120 kHz EMI
BW

A

A <—> B, 7-11
A-B-> A ONOFF, 7-11
ABCDEF, 7-12
A > C)7-12
accessories
5002 /75€1 minimum loss pad, 1-4
50€2 transmission/reflection test set, 1-4
75€2 matching transformer, 1-4
AC power source, 1-4
AC probe, 1-5
broadband preamplifiers, 1-5
CATV measurements card, i-5
close-field probes, 1-5
digital radio measurements card for the HP
8593A, 1-5

EMI diagnostics measurements card for the HP
85014, 1-5
external keyboard, 1-6
external keyboard cable, 1-6
HP-IB cable, 1-6
memory card, 1-6
monitor, 1-6
plotier, 1-6
printer, 1-6
rack shide kit, 1-6
RF limiters, 1-7
- RS5-232 cable, 1-7
transit case, 1-7
accessories shipped with the analyzer, 2-3
AC power source, 1-4
AC probe, 1-5
active function, 5-6
active function block, 5-1
ALC MTR INT XTAL, 7-12
ALC TEST, 7-10
ALL DLP -> CARD, 5-24, 7-12
AM/FM speaker and TV sync trigger circuitry
(Option 102), 1-3
AMPCOR, 5-38
AMPLITUDE, 5-2, 5-7, 7-12
amplitude correction factors, 5-37-28.
AMPLTUD COR FACT
cataloging, 7-17
saving, 7-12
amplitude correction factors, cataloging.  See
CATALOG AMP CORR
amplitude functions. See AMPLITUDE
AMPLTUD COR FACT, 7-12
AMPTD UNITS, 7-13
dBm, 7-25
dBmV, 7-25
dBuVv, 7-25
Volts, 7-51
Watts, 7-51
ANALYZER ADDRESS, 7-13
analyzer battery, 2-12
annotation, 5-10. See also ANNOTATN ON OFF
ANNOTATN ON OFF, 7-13
ATTEN AUTO MAN, 7-13
attenuation. See ATTEN AUTO MAN
AUTO ALL, 7-13

See also
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AUTO COUPLE, 7-13

AUX A 7-9

AUX B, 7-9

AUX CONN CONTROL, 7-14

AUX CTRL, 7-14

AUX IF OUTPUT, 5-5, 7-56

auxiliary interface. See AUX CONN CONTROL
AUX INTERFACE, 5-5, 7-55

AUX VIDEO OUTPUT, 5-5, 7-56

B

B & W PRINTER, 7-14

BAND LOCK, 6-32, 7-14
battery. See analyzer battery, memory card
BAUD RATE, 7-14

B->C, 7-14

B <—> G, 7-14
B-DL->B,7-14

BINARY SPAN, 7-9

BLANK A, 7-15

BLANK B, 7-15

BLANK C, 7-15

BLANK CARD, 5-20, 7-15

BND LOCK ON OFF, 8-32, 7-15
broadband preamplifiers, 1-5
BW, 7-15

cC
CAL, 5-12, 7-15
CAL AMPTD, 5-12, 7-15
CAL FETCH, 5-12, 7-18
CAL FREQ, 5-12, 7-16
CAL FREQ & AMPTD, 5-12, 7-16
calibration

self-calibration routines, 5-12
CAL MXR, 7-18
CAL OUT, 5-3, 7-54
cal output, 5-3
CAL STORE, 5-12, 7-16
CAL TIMEBASE, 7-16
CAL TRK GEN, 2-8, 5-13, 7-16
CAL YTF, 2-9, 5-14, 7-16
CARD CONFIG, 7-16
CARD -> DLP, 7-16
CARD -> STATE, 7-18
CARD -> TRACE, 7-17
CATALOG ALL, 7-17
CATALOG AMP CORR, 7-17
CATALOG CARD, 5-21, 7-17
CATALOG DLP, 7-19
CATALOG INTRNL, 7-19
CATALOG LMT LINE, 7-20
CATALOG PREFIX, 7-20
CATALOG REGISTER, 7-20
CATALOG STATES, 7-20
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CATALOG TRACES, 7-20

CATALOG VARIABLS, 7-20

CATYV measurements card, 1-5

CENTER. FREQ, 7-21

center frequency, 7-21

center frequency step size, 7-21. See also CF
STEP AUTO MAN

CF STEP AUTO MAN, 7-21

CHANGE PREFIX, 7-21

CHANGE TITLE, 7-21

changing the analyzer’s power-on state, 5-39

characteristics for the HP 8591A., 1-14-22

characteristics for the HP 85934, 1-26-31

checking the fuse, 2-4

CLEAR, 7-22

clearing the prefix. See CLEAR

clearing the screen title, See CLEAR,

CLEAR WRITE A, 7-22

CLEAR WRITE B, 7-22

CLEAR WRITE C, 7-22

close-field probes, 1-5

CNTL A0 1,7-22

CNTLBO 1,722

CNTLCO01, 7-22

CNTL D9 i, 7-22

CNT RES AUTO MAN, 6-6, 7-22

COARSE TUNE DAC, 7-9

COMB GEN ON OFF, 6-32, 7-23

common measurements

stimulus-response, 6-34~41

confidence test, 7-23, 8-2

CONFIG, 7-23

configuration, 7-23

CONF TEST, 7-23, 8-2

continuous sweep, 7-47

control functions, 5-3

COPY, 5-3, 7-23

COPY DEV PRNT PLT, 7-24

correction factors, 5-12, 5-13

CORRECT ON OFF, 5-13, 7-25

CRT HORZ POSITION, 7-25

CRT VERT POSITION, 7-25

D

DACS, 7-9

data controls, 7-52

data keys, 5-3

DATEMODE MDY DMY, 7-25
dBm, 7-25

dBmV, 7-25

dBuV, 7-25

DEFAULT CAL DATA, 7-25, 8-3
DEFAULT CONFIG, 7-25
DELETE FILE, 7-26



DELETE-SEGMENT, 7-26
delta marker, 6-12
DELTA MEAS, 6-14, 7-26
DEMOD, 6-41, 7-26
DEMOD AM FM, 6-41, 7-26
DEMOD ON OFF, 6-41, 7-27
demodulation, 7-26
continu ous, 6-42
demodulation AM FM, 7-26
demodulation on off, 7-27
dwell time, 7-28
FM gain, 7-30.
speaker on off, 7-46
squelch, 7-46
DETECTOR SAMPLE PK, 7-27
digital radio measurements card for the HP
85934, 1-5
DISPLAY, 7-27
DISPLAY CAL DATA, 7-9
DISPLAY CNTL i, 7-27
display line, 7-28, See also DSP LINE ON OFF
DISPOSE USER MEM, 7-27
distortion products, 6-22
DLP, 5-24
downloadable programs, 5-24
DROOP, 7-10
DSP LINE ON OFF, 7-28
DWELL TIME, 7-28

E

earphone connector, 5-4, 7-55
EDIT DONE, 5-30, 5-35, 7-28
EDIT FLATNESS, 7-28
EDIT LIMIT, 5-28, 5-30, 7-28
EDIT LOWER, 5-30, 7-28
EDIT MID/DELT, 5-30, 7-28
EDIT UP/LOW, 5-30, 7-28
EDIT UPPER, 5-28, 5-30, 7-29
EDIT UPR LWR, T-29
electrostatic discharge, 1-32
EMI diagnostics measurements card for the HP
B591A, 1-5
entering amplitude correction factors, 5-37
entering a prefix, 5-21
ESD, 1-32
reducing damage caused by ESD, 1-33
static-safe accessories, 1-33
static-safe work station, 1-32
EXECUTE TITLE, 5-37, 7-29
EXIT, 7-29
EXIT CATALOG, 7-29
EXIT SHOW, 7-29
EXTERNAL, 7-29
external keyboard, 1-6
external keyboard cable, 1-6

external keyboard connector, 5-5, 7-36-57
external keyboard operation, 5-39-40
external trigger. See EXTERNAL

EXT XKEYBOARD, 55

EXT PREAMP, 7-29

EXT REF IN, 5-4, 7-55

EXT TRIG INPUT, 5-5, 7-56

E

fast Fourier transform. See FFT MEAS

fast Fourter transform function, 6-28

fast time domain sweeps {Option 101), 1-3

FFT MEAS, 6-28, 7-29

FINE TUNE DAC, 7-9

fix-tuned receiver, 6-26

FLAT, 5-33, 7-30

FLATNESS DATA, 7-30

FM COIL DRIVE, 7-9

FM GAIN, 6-43, 7-10, 7-39

FM QFFSET, 7-10

FM SPAN, 7-9

focus

fine-focus control, 7-53

FORMAT CARD, 5-20, 7-30

FREE RUN, 7-30

FREQ DIAG, 7-10

FREQ OFFSET, 7-30

FREQUERNCY, 5-2, 5-7, 7-30

frequency and amplitude self-calibration routine,
2-8

frequency functions. See FREQUENCY

frequency offset, 7-30

frequency range to 26.5 Gllz extension (Option
026), 1-3

front-panel overview, 5-1-3

FRQ DISC NORM OFF, 7-10

FULL SPAN, 7-30

fuse, 2-4

G

GBIJKL, 7-31
GNI» REF DETECTOR, 7-9
GRAT ON OFF, 7-31

H

hardware problems, 8-1

harmonic lock, 6-32, 7-15

HI SWEEP IN/OUT, 5-5, 7-56

HOLD, 7-52

how to call Hewlett-Packard, 8-4

how to return your analyzer for service, 8-6
HP-1B cable, 1-6

HP-IB interface connector, H-H

HP-IB (Option 021), 1-2
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i

impact cover assembly (Option 040), 1-3
initial inspection, 2-1

INPUT 508, 5-3, 7-54

INPUT 754, 5-3

put impedance, 7-31. See alse INPUT Z 50 75
INPUT Z 50 75, 7-31

instrument, preset, 7-38

instrument state, 5.2

intensity control, 5-3, 7-53

mterface connectors, 5-5, 7-58

INTRNL CRD, 7-31

INTRNL -> STATE, 7-31

INTRNL -> TRACE, 7-31

K
knob, 5-3, 7-52

L

LEVELING INPUT, 5-5, 7-57
LIMI FAIL, 5-27
LIMF PASS, 5-27
limit-line functions, 5-30-35
limit-lines
creating, 5-28-30
limit lines, 5-27
amplitude coordinate, 5-33
cataloging, 7-20
delete segment, 7-26
edit done, 7-28
editing, 5-29
edit lmit, 7-28
edit lower, 7-28
edit mid/delta amplitude, 7-28
edit upper, 7-29
edit upper and lower amplitude, 7-28
edit upper lower amplitude, 7-29
fixed, 5-30
fixed and relative, 7-31
flat, 7-30
frequeney coordinate, 5-32
new himit, 7-35
peint, 7-37
purge limits, 7-41
recall limit, 7-41
relative, 5-30
save limit, 7-43
segment number, 5-31
SEGMENT TYPE, 5-33
select amplitude, 7-44
select delta amplitude, 7-44
select frequency, 7-44
select lower amplitude, 7-44
select middle amplitude, 7-44
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select segment, 7-44
select type, 7-44
select upper amplitude, 7-44
slope, 7-45
table format, 5-30
table type, 5-30
testing, 5-35
using RECALL LIMIT, 5-35
using SAVE LIMIT, 5-35
LIMIT LINES, 5-30, 7-31
LIMITS FIX REL, 5-28, 5-30, 7-31
LIMITS ON OFF, 5-30, 5-35, 7-32
LINE, 7-32
linear scale, 7-43. See also SCALE LOG LIN
LINE front-panel key, 5-4, 7-53
line voltage selector switch, 2-4
LOAD FILE, 7-32
(LOCAL), 7-23, 7-32
local operation, 7-23, 7-32
log scale, 7-43. See also SCALE LOG LIN
LO OUTPUT, 5-4, 7-55
lower limit line, 5-31
low-level signals, 6-18
reducing attenuation, 8-16
reducing resolution bandwidth, 6-18
reducing video bandwidth, 6-19
video averaging, 6-20

M

MAIN COIL DR, 7-9
MAIN SPAN, 7-9
making a measurement, 5-6-8
MAN TRK ADJUST, 6-38, 7-33
manuals
extra installation, verification, and operation
manuals (Option 910), 1-4
manual tracking adjustment, 7-33
marker, 7-34
MARKER, 5-8
MARKER AMPTD, 7-33
MARKER -> CF, 7-33
MARKER -> CF STEP, 7-33
marker counter, 6-6, 7-34
marker count resolution. See CNT RES AUTO
MAN :
marker delta, 6-12
MARKER DELTA, 6-13, 7-33
marker functions, 5-3
MARKER NORMAL, 5-8, 7-33
MARKER -> REF LVL, 7-34
MARKERS OFF, 7-34
MAX HOLD A, 6-10, 7-34
MAX HOLD B, 7-34
maximum hold, -9
maximum mixer level, 7-34



MAX MXR LEVEL, 7-34
MEAS/USER, 7-34
MEM LOCKED, 7-43
memory card

blank card, 5-20

card configuration, 7-16

cataloging, 5-21

changing the memory card battery, 2-10
formatting, 5-20, 7-30

inserting a memory card, 2-9

memory card battery, 2-10

preparation for use, 5-20

memory card reader, 5-3

menu and softkey overview, 5-8
message block, 5-1

mid/delta limit line table format, 5-31
MIN HOLD C, 6-11, 7-34
MINIMUM -> MARKER, 7-34
MIXER BIAS, 7-10

MKNOISE ON OFF, 7-34
MKPAUSE ON OFT, 7-34
MKR, 7-34

MKR ->, 7-34

MKR CNT ON OFF, 6-8, 7-35
MKR A -> SPAN, 7-35
MNOPQR, 7-35

MODE, 5-2, 7-35

monitor, 1-6

MQONITOR QUTPUT, 5-4, 7-55

N

NEW LIMIT, 5-28, 5-30, 7< idx-start>>35
NEXT PEAK, 7-33

NEXT PK LEFT, 7-35

NEXT PK RIGHT, 7-35

normalization, 6-39

NORMLIZE ON OFF, 6-3%, 7-35
NORMLIZE POSITION, 7-36

NO USER MENTU, 7-36

NTSC, 7-36

number /units keypad, 7-52

O

optlons

75 input impedance {Option 001}, 1-2

AM/FM speaker and TV sync trigger circuitry
(Option 102), 1-3

extra installation, verification, and operation
manuals (Option 918}, 1-4

fast time domain sweeps (Option 101), 1-3

frequency range to 26.5 GHz extension (Option
0286), 1-3

HP-IB (Option 021}, 1-2

impact cover assembly (Option 040}, 1-3

precision frequency reference (Option 004}, 1-2

rack mount flange kit (Option 908}, 1-3
rack mount flange kit with handles {Option
909), 1-3

RS-232 (Option 023), 1-3

service documentation (Option 915), 1-4

soft carrying case (Option 042), 1-3

tracking generator (Option 010 or 011), 1-2
output power, 7-46 '

P

packaging, 2-1-2, 8-6
PAINTIET PRINTER, 7-36
PAL, 7-36
PAL-M, 7-36
peak detection. See DETECTOR SAMPL PK
PEAK EXCURSN, 7-36
PEAK MENU, 7-37
peak response routine, 7-49
PEAK SEARCH, 5-8, 7-37
PK-PK MEAS, 7-37
PLOT CONFIG, 7-37
plotter, 1-6
PLOTTER ADDRESS, 7-37
plotting, 7-23, 7-24
PLT __LOC ., 7-37
PLTS/PG 1 2 4, 7-37
POINT, 5-33, 7-37
power cable, 2-5
power input, 5-4, 7-55
POWERON, 5-39
power requirements, 2-3
preamplifier gain, See EXT PREAMP
precision frequency reference (Option 004}, 1-2
preparing the analyzer for use, 2-3
PRESEL DAC, 7-10 .
PRESEL DEFAULT, 6-8, 7-37
preselector default, 7-37
preselector peak, 6-8, 7-37
preselector peaking. See PRESEL PEAK
PRESEL PEAK, 6-8, 7-37
PRESET, 5-2, 7-38
PRESET SPECTRUM, 7-38
PRINT CONFIG, 7-40
printer, 1-6
PRINTER ADDRESS, 7-40
PRINTER SETUP, 7-40
printing, 7-23, 7-24

Paintlet printer, 7-36
PROBE POWER, 7-54
PROBE PWR, 5-3
PRT MENU ON OFT, 7-40
PURGE LIMITS, 5-30, 7-41
PWR SWP ON OFF, 7-41
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R

rack mount flange kit (Option 908), 1-3
rack mount flange kit with handles (Option 969),
1-3
rack slide kit, 1-6
real-time clock, 7-48
set date, 7-45
set time, 7-45
time/date display, 7-48
rear-panel battery information label, 2-13
rear-panel connectors, 7-55
rear-panel features, 5-4-5
RECALL, 7-41
recalling amplitude correction factors from ana-
lyzer memory, 5-17
recalling amplitude correction factors from the
memory card, 5-24
recalling a program from the memory card, 5-25
recalling a state from analyzer memory, 5-15
recalling a state from the memory card, 5-22
recalling a trace from analyzer memory, 5-16
recalling a trace from the memory card, 5-23
recalling limit lines from analyzer mermory, 5-17
recalling limit-line tables from the memory card,
5-24
RECALL LIMIT, 7-41
reference connector, 2-7
reference level, 7-42
reference level offset, 7-42. See also reference level
REF LVL, 7-42
REF LVL OFFSET, 7-42
remote operation, 7-23
RES BW AUTO MAN, 7-42
resolution bandwidth
resclving signals, 6-2-5
RF limiters, 1-7
RF OUT 5082, 5-3, 7-55
RF OUT 75Q, 5-3, 7-55
RPG TITLE, 7-42
RS5-232 cable, 1-7
RS-232 interface connector, 5-5
RS-232 (Option 023), 1-3

S

sales and service offices, 8-5

sample detection. See DETECTOR SAMPL PK

SAVE, 7-42

SAVE LIMIT, 7-43

saving a lmit-line table into analyzer memory, 5-
17

saving amplitude correction factors into analyzer
memory, 5-17

saving amplitude correction factors on the mem-
ory card, 5-23-24
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saving and recalling data from analyzer memory,
5-15~18

saving and recalling data from the memory card,
5-19-26

saving and recalling programs with a meinory
card, 5-24

saving a program on the memory card, 5-24-25

saving a state into analyzer memory, 5-15

saving a state on the memory card, 5-21

saving a trace into analyzer memory, 5-16

saving a trace on the memory card, 5-29

saving limit-line tables on the memory card, 5-23-
24

SAV LOCK ON OFF, 5-17, 7-43

SCALE LOG LIN, 7-43

screen annotation, 5-10--11

screen graticule. See GRAT ON OFF

screen title. See CHANGE TITLE

RPG TITLE, 7-42

SECAM-L, 7-44

SELECT AMPLITUD, 5-33, 7-44

SELECT DLT AMPL, 5-33, 7-44

SELECT FREQ, 5-32, 7-44

SELECT LWR AMPL, 5-33, 7-44

SELECT MID AMPL, 5-33, 7-44

SELECT SEGMENT, 5-31, 7-44

SELECT TYPE, 7-44

SELECT UPR AMPL, 5-33, 7-44

self-calibration routines, 5-12-14, 7-15

sertal numbers, 1-7

SERVICE CAL, 7-45

SERVICE DIAG, 7-9

service documentation (Option 915), 1-4

service options, 8-4

service tag, 86

SET ATTN ERROR, 7-45

SET DATE, 7-45

SETPLL QUTDAC, 7-10

SET TIME, 7-45

setfing the amplitude, 5-7

setting the center frequency, 5-7

setting the marker, 5-8

setting the span, 5-7

SGL SWP, 7-45

shipping container, 2-1

SHOW OPTIONS, 7-45

SIGNAL TRACK, 6-9, 7-45

signal tracking, 6-7

single sweep, 7-45, 7-47

SLOPE, 5-33, 7-45

soft carrying case (Option 042), 1-3

softkey label, 5-2

softkeys, 5-2

source power, 7-46

SPAN, 5-2, 5-7, 7-45



SPAN ZOOM, 6-9, 7-46

SPEAKER ON OFF, 7-46

specifications for the HP 8591A, 1-9-13

specifications for the HP 85934, 1-22-26

SPECTRUM ANALYZER, 7-46

spectrum analyzer auto-coupled sweep time, T-47.
See also SWP CPLG SR SA

SQUELCH, 6-43, 7-46

SRC ATN MAN AUTO, 7-46

SRC PWR OFFSET, 7-46

SRC PWR ON OFF, 6-36, 7-46

SRC PWR STP SIZE, 7-46

START FREQ, 7-46

start frequency, 7-46

STATE -» CARD, 7-47

STATE -> INTRNL, 7-47

step keys, 5-3, 7-53

stimulus-response, 6-34

stimnlus response mode, 7-47.
CPLG SR S5A

STOP FREQ, 7-47

stop frequency, 7-47

STP GAIN ZERO, 7-9

STUVWX, 7-47

SWEEP, 7-47

SWEEP CONT SGL, 7-47

sweep modes, 5-10, 5-11

SWEEP OUTPUT, 5-5, 7-58

SWEEP RAMP, 7-9

sweep time, 7-47. See also SWP TIME AUTO
MAN

SWEEP TIME DAC, 7-9

SWEEP + TUNE OUTPUT, 5-4, 7-55

SWP CPLG SR SA, 6-37, 7-47

SWP TIME AUTO MAN, 7-47

See also SWP

T

TG UNLVL message, 6-41
third-order intermodulation distortion, 6-24
THRESHLD ON OFF, 7-48
threshold line, 7-48
TIMEDATE, 7-48
TIMEDATE ON OFF, 7-48
title. See CHANGE TITLE
TRACE, 7-48
TRACE A, 7-48
TRACE A B C, 7-48
TRACE B, 7-48
TRACE C, 7-48
TRACE -> CARD, 7-48
TRACE .>» INTRNL, 7-49
trace modes, b-10, 5-11
TRACK GEN, 6-36, 7-49
tracking generator, 7-49
external leveling input, 5-5, 7-57

freq nency adjustment, 7-33
internal /external leveling, 7-12
normalization, 6-39
operation, 6-34
o utput, 53, 7-55
output power, 7-46
peak response, 7-49
power sweep, T-41
power sweep range, 7-16
self-calibration, 7-18
self-calibration routine, 5-13
source attenuator, 7-46
source power level step size, 7-46
source power offset, 7-46
stimulus-response, 6-34
warm-up time, 5-13
tracking generator (Option 010 or 011), 1-2
tracking generator self-calibration routine, 2-8
tracking peak
automatic adjustment, 6-38
manual adjustment, 6-38
TRACKING PEAK, 6-39, 7-49
transit case, 1-7
TRIG, 7-49
trigger, 7-49
external, 7-20
free run, 7-30
line, 7-32< idx, sub>video-,
751
trigger modes, 5-10, 5-11
turning on the analyzer for the first time, 2-7
TV LINE #, 7-49
TVSTND, 6-45, 7-49
TV SYNC NEG POS, 7-49
TV trig
even field, 7-50
NTSC videc format, 7-36
odd field, 7-50
PAL-M video format, 7-36
PAL video format, 7-36
SECAM-L video format, 7-44
TV line number, 7-49
TVSTND, 7-49
TV syne, 7-48
vertical interval, 7-50
TV TRIG, 6-43, 7-50
TV TRIG EVEN FLD, 6-44, 7-50
TV triggering, 6-43
TV TRIG ODD FLD, 7-50
TV TRIG OUT, 7-58
TV TRIG QUTPUT, 5-5
TV TRIG VERT INT, 7-50
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U

underscore, 7-51

upper and lower limit line, 5-31
upper Hmit line, 5-31

USER MENU(S), 7-50

using limit-line functions, 5-27-37

v

VBW/RBW RATIQ, 7-50

VERIFY TIMEBASE, 7-50

VID AVG ON OFF, 7-50

VID BW AUTO MAN, 7-50

VIDEO, 7-51

video averaging, 6-20, 7-50. See also VID AVG
ON OFF _

video bandwidth, 7-50. See also VID BW AUTO
MAN

VIEW A, 7-51

VIEW B, 7-51

VIEW C, 7-51

VOL-INTEN, 5-3, 7-53

VOLTAGE SELECTOR, 5-4, 7-55
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Volts, 7-51
volume contrel, 5-3, 7-53

W

warm-up time, 5-12

warranty, 8-3

Watts, 7-51

when self-calibration is needed, 5-14

X
X FINE TUNE DAG, 7-9

Y

YTF DRIVER, 7-10

YTF self-calibration routine, 2-4, 5-14
YTF SPAN, 7-9

YTF TUNE COARSE, 7-10

YTF TUNE FINE, 7-10

YZ_# SPC CLEAR, 7-51

Z
ZERO SPAN, 6-7, 7-51



